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FOREWORD | 


This report is one of a series prepared by The Boeing Vertol 
Company, Philadelphia, Pennsylvania for the National Aeronautics 
and Space Administration, Ames Research Santee. Moffett Field, 
California under contract NAS2-6598. The studies reported 
under Volumes I through IV and VIII through X were jointly 
funded by NASA and the U.S. Army Air Mobility Research and 
Development Laboratory, Ames Directorate. Volumes V through 

VII were funded by the U. S. Air Force Flight Dynamics Labora- 


tory, Wright Patterson Air Force Base, Ohio. 


This contract was administered by the National Aeronautics and 
Space Administration. Mr. Richard J. Abbott was the Contract 
Administrator, Mr. Gary B. Churchill, Tilt Rotor Research 
Aircraft Project Office, was the Technical Monitor, and coordi- 
nation and liaison with the U. S. Air Force Flight Dynamics 
Laboratory was through Mr. D. Fraga. The Boeing Vertol Company 
Project Engineer for the work presented in this report was 


Mr. H. Rosenstein. 


The complete list of reports published under this contract is 
as follows: 
‘' Volume I -- Conceptual Design of Useful Military 
and/or Commercial Aircraft, NASA CR-114437 
Volume II -- Preliminary Design of Research Aircraft, 


NASA CR-114438 


ba. 


Volume III -~- Overall Research Aircraft Project Plan, 
Schedules, and Estimated Cost, NASA 
CR-114439 
‘ Volume IV -- Wind Tunnel Investigation Plan for a 
Full Scale Tilt Rotor Research Aircraft, 
CR-114440 | 
Volume V -~ Definition of Stowed Rotor Research 
Aircraft, NASA CR-114598 
, Volume VI -- Preliminary Design of a Composite Wing 
for Tilt Rotor Aircraft, NASA CR-114599 
; Volume VII -- Tilt Rotor Flight Control Program 
Feedback Studies, NASA CR-114600 
{| Volume VIII -- Mathematical Model for a Real Time 
Simulation of a Tilt Rotor Aircraft 
(Boeing Vertol Model 222), NASA CR~-114601 
J Volume IX -- Piloted Simulator Evaluation of the 
Boeing Vertol Model 222 Tilt Rotor 
Aircraft, NASA CR-114602 
Volume X -- Performance and Stability Test of a 
1/4.622 Froude Scaled Boeing Vertol 
Model 222 Tilt Rotor Aircraft (Phase I), 


NASA CR-114603 
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SUMMARY 


This report documents the development of a real time mathemati- 
cal model of a tilt rotor aircraft. This mathematical model is 
to be used in conjunction with the NASA Flight Simulator for 
Advanced Aircraft (FSAA) at Ames Research Center for evalua- 
tion of aircraft performance and handling qualities. In addi- 
tion to developing the mathematical model, a parallel program- 
ming effort was conducted utilizing Boeing-Vertol's Hybrid 
Simulation Laboratory for the purpose of developing and evalua- 


ting model simplification. 


The mathematical model is an eleven degree of freedom total 
force model. This model includes the basic six degree of free- 
dom rigid body outer loop equations written about the instanta- 


neous center of gravity with the inertial and aerodynamic terms 


included. The rotor is treated as a point source of forces 

and moments with appropriate response time lags and actuator 
dynamics. The wing has one vertical bending and one wing tor- 
sion degree of freedom. These structural degrees of freedom are 
treated on a "quasistatic"basis; i.e., the natural frequencies 
of vibration of the structure are much higher than the frequen- 
cies of the rigid body motion, and the coupling is in the aero- 
dynamic terms. Each nacelle has an independent pitch degree 


of freedom about the wing pivot. The aerodynamics of the wing, 


tail, rotors, landing gear and fuselage are included. Wing 
and tail mutual interference effects and turbine engine per- 


formance and dynamic responses are represented. 


Vv 


The control system elements represented include pilot command 
(longitudinal and lateral stick, pedals, nacelle position and 
rate, power), three-axis stability augmentation systems (SAS), 
thrust management system (includes rotor constant speed goven- 
or) anda load alleviation system (LAS). The LAS system in- 
corporates feedback to rotor cyclic and collective pitch for 
purposes of improving seabeiveys blade load reduction, gust 
alleviation and increased damping of aeroelastic modes. 

Control system actuator dynamics are represented by appropriate 


second order systems. 


The mathematical model was programmed on Boeing's hybrid 
computer. This program was real time and was used to evaluate 
model simplification and also to develop and optimize stability 


augmentation, control, and load alleviation systems. 


The mathematical model was written to make it as flexible and 
as general as possible while still retaining the real time 
execution capability. This program is a valuable design tool 
for control system design, SAS optimization, and flying quali- 
ties evaluations and improvements. The model is capable of 
operating in all modes of V/STOL flight (forwards, backwards, 
and sidewards) with no restrictions. This mathematical model 
represents the Model 222 tilt rotor configuration as proposed 
in Boeing's ‘Study of V/STOL Tilt Rotor Research Aircraft 


Program (Phase II)", dated January 1973. 
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Symbol 
A Rotor disc ér 
AR Aspect ratio 


D Coefficients of curve fit equation for wing 
(U+t5V) drag coefficient as a function of angle of 


NOMENCLATURE 
Definition 


ea (per rotor) 


attack and surface deflection 


ANF (y+ 4v) 
pitch 


Coefficients of curve fit equation for 
normal force coefficient with zero cyclic 


Pp Coefficients of curve fit equation for 
(ut4v) rotor power coefficient with zero cyclic 


pitch 


A 
PM (u+4v) 


zero cyclic pitch 


Coefficients of curve fit equation for 
rotor pitching moment coefficient with 


SF Coefficients of curve fit equation for 
(u+4v)+otor side force coefficient with zero 


cyclic pitch 


Units 


ft2 


N.D. 


deg 
deg 


deg 


ft/sec or ft/sec* 


AT pay) Coefficients of curve fit equation for 
UTSVI rotor thrust coefficient with zero cyclic 
pitch 
YM Coefficients of curve fit equation for 
(ut4v) rotor yawing coefficient with zero cyclic 
pitch 
Alc Lateral cyclic angle in rotor wind axes 
Alc Lateral cyclic angle in swashplate axes 
Ao Lateral cyclic angle in swashplate axes 
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a Speed of sound or acceleration 
a Acceleration 
(ag/a) Ratio of lift curve slope in ground 


effect to 1if 
ground effect 


t curve slope out of 


xV 


ft/sec? 
ND 


symbol 
Bc 
B.L. 


Bic 


B! 
le 


B" 
le 


NOMENCLATURE 

Definition 
Percent brake pedal deflection 
Aircraft butt line 


Longitudinal cyclic angle in rotor 
wind axes 


Longitudinal cyclic angle in swashplate 


axes 


Longitudinal cyclic angle in swashplate 
axes resolved through swashplate phase angle 


Span of lifting surface (wing, tail,etc.) 


Chord 


Drag coefficient = dD 
qs 
Drag coefficient at zero lift 


Drag coefficient increment 


Drag coefficient referred 

to rotor slipstream dynamic pressure = 
D/q.S 

Lift coefficient = L/qs 


Average lift coefficient 


Lift coefficient increment 


Lift coefficient referred to rotor 
slipstream dynamic pressure = L/q,S 


Lift curve slope 
Lift increment due to flap deflection 


Rolling moment coefficient = L/q bS 


Rolling moment coefficient referred to 
rotor slipstream dynamic pressure = 


L/qgbs 


XVL 


Units 
N.D. 
inches 


deg 


deg 


deg 


feet 
£t: 
ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


l/frad 
1/deg 


ND 


ND 


NOMENCLATURE 
Definition 
Pitching moment coefficient = M/qSC 


Wing pitching moment coefficient as a 
function of flap deflection; pitching 


moment coefficient of fuselage or nacelles 


at zero angle of attack 


Pitching moment coefficient increment 


Pitching moment coefficient referred 
to rotor slipstream dynamic pressure = 
M/q,SC 


Change in wing/body pitching moment 
coefficient as a function of flaperon 
deflection 


Yawing moment coefficient = N/qSb 


Yawing moment coefficient of fuselage 
or nacelles at zero angle of attack 


Yawing moment coefficient referred to 
rotor slipstream dynamic pressure = 
N/qsSb 


Rotor normal force coefficient 
= NF/onn?R* 


Rotor normal force coefficient with 
zero cyclic pitch 
_550RHP 


Rotor power coefficient = 
oT Q°R° 


Rotor power coefficient with zero cyclic 
pitch 


Rotor hub pitching moment coefficient 
= PM /oT2°R 


Rotor hub pitching moment coefficient 
with zero cyclic pitch 


Rotor side force coefficient = 
SF/p727R" 
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Units 
ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


symbol 


(D/T) 


NF 


D 
PM147 


SP e4 


l-» 4 


NOMENCLATURE 
Definition 


Rotor side force coefficient with 
zero cyclic pitch 


Rotor thrust coefficient = T/pmQ2R’ 


Rotor thrust coefficient with zero 
cyclic pitch 


Rotor thrust coefficient referred to 
rotor slipstream dynamic pressure = 


T/qQ.A 
Side force coefficient = Y/qS 


Rotor yawing moment coefficient nN/emR?R?® 


Rotor yawing moment coefficient with 
zero cyclic pitch 


Lift curve slope of vertical tail 


Coefficient of equation that defines 
pitching moment coefficient as a function 
of flap deflection 


Coefficient of equation that defines pitch- 
ing moment coefficient as a function of 
flap deflection 


Coefficient of equation that defines 


pitching moment coefficient as a function 
of flap deflection 


Rotor diameter 


Aircraft download to thrust ratio 


Coefficients in the equation for the change 
in normal force coefficient with lateral 
cyclic angle 


Coefficients in the equation for the change 


in hub pitching moment coeffictent with 
lateral cyclic angle 


Coefficients in the equation for the change 


in side force coefficient with lateral 
cyclic angle 


XV11l 


Units 


ND 


ND 


ND 


ND 


ND 
ND 


l/rad 


ND 


1/rad 


1/yad? 


Pt. 
ND 
1/deg 


1/deg 


1l/deg 


Symbol 


PST. 


D 
YM) 47 


DC p/ GA, 


dCyF/dBic 
ACpy/dAic 
ACpy/4By, 
dC p 4/40 
AC gp/dA 
AC op/ABy, 
dCyw/daAic 
dCymM/aBlic 
dCyy/dR 
dCy /dCy, 
do/dé 

EI 


EI 


NOMENCLATURE 
Definition 


Damping coefficients of the landing 
gear oleo struts 


Coefficients in the equation for the 
change in hub yawing moment coeffi- 
cient with lateral cyclic angle 


Change in rormal force coefficient with 
lateral cyclic angle 


Change in normal force coefficient with 
longttudinal cyclic angle 


Change in hub pitching moment coefficient 


with lateral cyclic angle 


Change in hub pitching moment 


coefficient with longitudinal cyclic angle 


Change in hub pitching moment coefficient 


with pitch rate 


Change in side force coefficient 
with lateral cyclic angle 


Change in side force coefficient 
with longitudinal cyclic angle 


Change in hub yawing moment coefficient 
with lateral cyclic angle 


Change in hub yawing moment coefficient 
with longitudinal cyclic angle 


Change in hub yawing moment coefficient 
with yaw rate 


Change in wing pitching moment with 
lift coefficient 


Change in fuselage sidewash angle with 
sideslip angle 


Product of modulus of elasticity 
and moment of inertia 


Product of modulus of elasticity and 
moment of inertia at wing root 


x1xX 


Units 


lb/ft/sec 


1/deg 


1/deg 


1/deg 
1/deg 
l/deg 
l/rad/sec 
1/deg 
l1/deg 
1/deg 
l/deg 
1l/rad/sec 
ND 

ND 

lb-in? 


lb-in? 


Symbol 


ENF 


E 
PMi»7 


EB 
SF ie 


YM l+7 


FPR 


FRI 


NOMENCLATURE 
Definition 

Coefficients in the equation for the 
change in normal force coefficient with 
longitudinal cyclic angle 
Coefficients in the equation for the 
change in hub pitching moment coeffi- 
cient with longitudinal cyclic angle 
Coefficients in the equation for the 
change in side force coeffictent with 
longitudinal cyclic angle 
Coefficients in the equation for the 
change in hub yawing moment coeffi- 
cient with longitudinal cyclic angle 
Oswald efficiency of wing or tail 
Generalized force or force on nacelle 
Lateral-directional SAS function 
Lateral-directional SAS function 
Lateral-directitonal SAS function 
Lateral-directional SAS function 
Lateral-directional SAS function 
Lateral-directional SAS function 
Lateral-directional SAS function 
Aerodynamic force on nacelle 
Landing gear oleo strut vertical force 
Landing gear oleo strut lateral force 
Longitudinal generalized force 


Lateral generalized force 


Vertical generalized force 


Landing gear oleo strut longitudinal 
force 


xX 


Units 


l/deg 


l/deg 


l/deg 


1/deg 


ND 


lb 


1b 
lb 
lb 
1b 
lb 


lb 


lb 


NOMENCLATURE 


Definition Units 
Leading edge umbrella drag ft2 
Multiplier on rotor normal force ND 
Multiplier on rotor power ND 
Multiplier on rotor hub pitching moment ND 
Multiplier on rotor torque ND 
Multiplier on rotor side force ND 
Multiplier on rotor thrust ND 
Multiplier on rotor hub yawing moment ND 
Generalized moment ft-lb 
Ground effect factor = |t-LAdhy ND 
Load alleviation system gain - change deg/deg 
in lateral cyclic with angle of attack 
Load alleviation system gain - change deg/deg 
in lateral cyclic with angle of sideslip 
Load alleviation system gain - change deg/deg 
in Longitudinal cyclic with angle of 
attack 
Governor gain deg/sec/rad/sec 
Governor gain deg/fsec/ rad/sec 
Governor gain deg/sec/deg 
Lateral directional SAS gain inches/rad/sec 
Lateral directional SAS gain inches/rad/sec 
Lateral directional SAS gain inches/inch 
Longitudinal SAS gain deg/rad/sec 
Lateral directional SAS gain inches/rad/sec 


XX1 


Symbol 


HP 


pm (u+4v) 
H' 

w'FUEL 
w'NF 


H! 
Ww W 


NOMENCLATURE 

_ Definition 
Lateral directonal SAS gain 
Lateral directional SAS gain 
Lateral directional SAS gain 
Lateral dtrectional SAS gain 
Lateral directional SAS gain 
Longitudinal SAS gain 
Longitudinal SAS gain 
Governor throttle gain 
Longitudinal SAS gain 


Lateral-directional SAS gain 


Lateral directional SAS gain 


Lateral directional SAS gain 


Gravitational constant 


Height 
Horsepower 


Coefficients in the equation 
for the change in hub pitching 
moment with pitch rate 


Horizontal distance between wing mass 
element center of gravity and fuel 
center of gravity 


Horizontal distance between wing mass 
element center of gravity and fixed 
nacelle center of gravity 


Horizontal distance between wing mass 


element center of gravity and fixed 
nacelle center of gravity 


XX11 


inches/rad/sec 
inches/rad/sec 
inches/rad 
inches/rad 
inches/inch 
deg/inch 
deg/inch 
deg/inch 
deg/rad/sec 
inches/rad/sec 
inch/inch 
inch/inch 


ft/sec2 
ft 


Ft 


Ft 


ft 


Symbol 


(F) 
Ixx 


NOMENCLATURE 
Definition 
Height or angular momentum 


Angular momentum of nacelle about 
aircraft center of gravity 


Distance from wing pivot plane to 
fuselage mass element center of 
gravity 


Height of pivot above wing chord line 
or angular momentum of nacelle about the 
pivot 


Landing gear oleo strut deflection 
during ground contact 


Distance from wing pivot plane to 
wing mass element center of gravity 


Angular momentum of an element of 
mass about its own center of gravity 


Wing vertical bending deflection 


Rotor hub height to rotor diameter 
ratio 


Distance from aircraft center of gravity 
bottom of right main gear following a 
positive pitch rotation 


Distance from aircraft center of gravity 


to bottom of right main gear following 
a positive roll 


Mass moment of inertia 


Vehicle mass roll moment of inertia 
about center of gravity 


Mass roll moment of inertia of aircraft 
components about their own center of 
gravity 


Mass roll moment of inertia of fuselage 
mass element about tts center of gravity 


XX111 


Units 


ft or lb-ft-sec 


lb-ft-sec 


ft 


ft 
ft 
lb-ft-sec 


ft 


ND 


ft 


ft 


slug-ft? 


slug-ft? 


slug-ft? 


slug-ft? 


NOMENCLATURE 


: iy 
xX 


YY 


yy 


tT (F) 


yy 


1 (W) 
YY 


T° 
YY 


XZ 
AZ 


I (F) 
XZ 


T (W) 
XZ 


T' 
XZ 


Mass element about its center of 
gravity 


Mass roll moment of inertia of the 
tilting portion of each nacelle 
about its center of gravity 





Vehicle mass pitch moment of inertia 
about center of gravity 


Mass pitch moment of inertia of 
aircraft components about their own 
center of gravity 


Mass pitch moment of inertia of 


fuselage mass element about its center 


of gravity 


Mass pitch moment of inertia of 
wing mass element about its center 
of gravity 


Mass pitch moment of inertia of 
the tilting portion of each nacelle 
about its center of gravity 


Vehicle mass product of inertia 
about center of gravity 


Mass product of inertia of aircraft 
components about their own center of 
gravity 


Mass product of inertia of fuselage 
mass element about its center of 


gravity 


Mass product of inertia of wing 
mass element about its center of 
gravity 


Mass product of inertia of the 


tilting portion of each nacelle 
about its center of gravity 


XX1V 


Symbol Definition Units 
rt (W) Mass roll moment of inertia of wing slug-ft? 
xX : 


slug-ft? 


slug-ft? 


slug-ft? 


slug-ft? 


slug-ft? 


slug-ft? 


slug-ft? 


slug-ft? 


slug-ft? 


slug-ft? 


slug-ft? 


symbol 


ai 
ZZ 


I 
ZZo 


T (F) 
ZZ 


tT (W) 
ZZ 


tT! 
ZZ 


[Ro 


Cy 


XX 
J 


YM (ut4yv) 


an 


YY 


I> 4 


A 
Kpi Kp4 


> 


[a a 


“m1 _SM4 
T T 


NOMENCLATURE 
Definitton 


Vehicle mass yaw moment of tnertia 
about center of gravity 


Mass yaw moment of inertia of aircraft 


components about their own center of 


gravity 


Mass yaw moment of inertta of fuselage 


mass element about its center of gravity 


Mass yaw moment of inertia of wing 


mass element about its center of gravity 


Mass yaw moment of inertia of the 
tilting portion of each nacelle about 
its center of gravity 


Incidence angle 
Unit vector in i direction 


Dummy inertia = Cog yy! 


Coefficients of curve fit equation 
for rotor hub moment with hub yaw rate 


Dummy inertia = Cg Saree 


Dummy inertia = (Ly ts! 


Unit vector in j direction 

Wing slipstream correction factor 
Coefficients of curve fit equation for 
wing download as a function of rotor 
height/fdiameter ratio 

Coefficients of curve fit equation for 


wing pitching moment as a function of 
rotor height/diameter ratio 


Multiplier on slipstream rolling 
moment coefficient 


Multiplier on slipstream yawing moment 
coefficient 


xXXV 


Units 
slug-ft? 


slug-ft? 


slug-ft? 
slug-ft? 
slug-ft? 


deg or rad 


slug-ft?2 


slug-ft? 


slug-ft? 


ND 


ND 


ND 


ND 


ND 


KS RuD ? 


NOMENCLATURE 
Definition 
Landing gear spring constants 


Coefficients for wing bending 
equations 


Multiplier on longitudinal cyclic 
pitch available from longitudinal 


stick 


Ratio between longitudinal stick 
motion and elevator deflection 


Multiplier on longitudinal cyclic 


pitch available from pedal displacement 


Ratio between pedal and rudder 
deflection 


Multiplier on longitudinal cyclic 
pitch and differential collective 
available from lateral stick 


Provision for lateral cyclic pitch 
on lateral stick 


Wing stiffness 


Coefficient of fuselage drag 
coefficient equation to account 
for drag due to sideslip 


Coefficient of fuselage drag 
coefficient equation 


Coefficient of fuselage drag coeffi- 
cient equation 


Coefficient of fuselage lift coeffi- 
cient equation 


Coefficient of fuselage lift coeffi- 
cient equation 


Coefficient of fuselage pitching 
moment coefficient equation 


XXV1 


Units 


lb/ft 


inch/inch 


deg/inch 


inch/inch 


deg/inch 


inch/inch 


deg /deg 


Ft-lb/rad 


wer 


L/rad* 


l/frad 
l/rad 
1/rad? 


l/rad 


Symbol 
K¢ 


K7 


Kg 


Kg 


K10 


K20 
K21 
K22 


K30 


31 


32 


34 


35 


36 


2 By 


38 


39 


NOMENCLATURE 


Definition 


Coefficient of fuselage pitching 


moment coefficient equation 


Coefficient 
coefficient 


Coefficient 
coefficient 


Coefficient 
coefficient 


Coefficient 
coefficient 


of fuselage side force 


equation 


of fuselage side force 


equation 


of fuselage yawing moment 


equation 


of fuselage yawing moment 


equation 


Wing/body interference effects on C, 2 


Wing planform effects on Cy. 


Wing planform and lift 


Coefficient of nacelle 


equation 


Coefficient 


of nacelle 


cient equation 


Coefficient 


of nacelle 


cient equation 


Coefficient 
coefficient 


Coefficient 
coefficient 


Coefficient 
coefficient 


Coefficient 
coefficient 


Coefficient 
coefficient 


Coefficient 
coefficient 


of nacelle 
equation 


of nacelle 
equation 


of nacelle 
equation 


of nacelle 
equation 


of nacelle 
equation 


of nacelle 
equation 


XXVLiI 


B 
effects on Chg 


drag coefficient 


drag coeffi- 
lift coeffi- 
pitching moment 
pitching moment 
side force 

side force 
yawing moment 


yawing moment 


Units 


1/rad* 
l/rad 
1l/rad 
l/rad 
l/rad 


l/rad 
l/rad 
l/rad 


1/frad 


1/rad 
1l/rad 
l/rad 
L/rad? 
1/frad 
L/rad* 
l/rad 


1/rada? 


NOMENCLATURE 


Symbol | Definition Units 

Kyo Coefficient of nacelle yawing moment l/frad 
coefficient equation 

Ka] Coefficient of nacelle yawing moment | 1/raa* 
coefficient equation 

Ky Coefficient of fuselage lift ND 
coefficient equation 

R Unit vector in k direction -— 

L Rolling moment or nacelle shaft length ft-lb ,ft 

L Rolling Moment ft-lb 

& Distance from nacelle pivot to ft 


nacelle center of gravity 


Q' Horizontal distance from nacelle ft 
pivot to noted aircraft component 
center of gravity position - positive 
forward from .pivot 


Rac Horizontal distance from horizontal Et 
tail quarter chord to wing aerodynamic 
center 
Rn Horizontal distance from pivot to ft 
center of gravity of fuselage mass 
element 
Ro Wing root lift/foot LZ ttre 
Lon Horizontal distance from pivot to ft 


center of gravity of pilots station - 
positive forward from pivot 


R Horizontal distance from pivot to 
wing mass element center of gravity 


M Pitching moment ft-lb 
n Pitching moment Et-lb 
M/T Pitching moment/rotor thrust ft-lb/lb 
m Aircraft total mass slugs 


XXV1L11 


NF 


Ny IND 
Nx 


Ni 9 IND 


ba 


N* 
LT 


PC 


pN 


PR 


NOMENCLATURE 
Definition 

Mass of fuselage mass element 
Mass of one nacelle 
Mass of wing mass element 
Yawing moment 
Yawing moment 
Rotor normal force 
Engine gas generator speed 
Engine gas generator indicator 


Engine gas generator speed at sea 
level standard, static conditions 


Referred engine gas generator speed 
indicator 


Engine power turbine speed 


Engine power turbine speed at 
sea level standard static conditions 


Body axes roll rate 


Horizontal distance from wing 
leading edge to pivot location 


Nacelle axes roll rate 

Nacelle wind axes roll rate 

Body axes roll rate 

Body axes pitch rate or rotor torque 
Torque indicator 

Maximum engine torque available 
Nacelle axes pitch rate 


Nacelle wind axes pitch rate 


XXV1LX 


slugs 
slugs 
slugs 
ft-lb 
ft-lb 
lb 
rev/min 


rev/min 


rad/sec 


a Oe 


rad/sec 

rad/sec 

rad/sec 
rad/sec or lb-ft 

ND 

lb-ft 

rad/sec 


r.ad/sec 


NOMENCLATURE 


Symbol Definition Units 

Q* Engine torque at sea level standard lb-ft 
static condition 

q Body axes pitch rate or freestream fYrad/sec or lb/ft? 
dynamic pressure 

ds Dynamic pressure based on rotor lb/ft2 
slipstream = (q +T/A) 

R Body axes yaw rate or rotor resultant rad/sec or 
force or rotor radius lb or ft 

RHP Rotor horsepower =< 

RN Nacelle axes yaw rate rad/sec 

RR Nacelle wind axes yaw rate rad/sec 

r Body axes yaw rate rad/sec 

r Radius vector ~— 

ry Landing gear tire radius ft. 

S Surface area £t* 

SF Rotor side force lb 

SHP Shaft horsepower ~— 

SHP* Engine shaft horsepower at sea level 


standard static conditions 


ak Rotor thrust lb 
TEA Engine referred turbine inlet degrees 
temperature 


(T /T ) Ratio of the rotor thrust in ground -- 
IGE’ “OGE 
effect to the thrust out of ground 
effect 


T)+T3 Coefficients of curve fit equations ND 
for rotor/rotor interference 


t Time sec 


' XXX 


Symbol 


W.L. 
wy! 


WDTIND 


NOMENCLATURE 
Definition 


Body axes longitudinal component of 
velocity at aircraft center of gravity 
or rotor hub, wing, horizontal and 
vertical tail velocities referred to 
rotor shaft and local surface chord axes 
respectively. 


Body axes longitudinal component of 
velocity at rotor hub and wing aerodynamic 
center 


Body axes longitudinal component of 
velocity at pilots station 


Total velocity 

Rotor tip speed 

Resultant flow through rotor disc 
Non-dimensional rotor forward velocity 


Total Velocity Vector 


Body axes lateral component of velocity 
at aircraft center of gravity or rotor 
hub wing, horizontal and vertical tail 


velocities referred to rotor shaft and 
local surface chord axes respectively 


Body axes lateral component of velocity 
at rotor hub and wing aerodynamic center 


Rotor induced velocity 


Body axes lateral component of velocity 
at pilots station. 


Non-dimensional rotor induced velocity 
Fuselage water line position 

Weight of aircraft components 

Fuel flow indicator 


Body axes vertical component of velocity 
at aircraft center of gravity or rotor 


XXX1 


Units 


ft/sec 


ft/sec 


ft/sec 


ft/sec 


ft/sec 
ft/sec 


N.D. 


te 


ft/sec 


ft/sec 


ft/sec 


ft/sec 


N.D. 
tnches 


lb. 


ft/sec 


NOMENCLATURE 
Symbol Definition Units 
hub, wing, horizontal and vertical tail 


velocities referred to rotor shaft and 
local surface chord axes respectively 


w' Body axes vertical component of veloc- ft/sec 
ity at rotor hub and wing aerodynamic 
center 

Won Body axes vertical component of veloc- 


ity at pilots station. 


Xsubscript Longitudinal distance, measured positive Ft. 
forward from nacelle pivot along body axes 

AX. upscript Longitudinal force, measured positive for- EDs 
ward along body axes 

Sane Total longitudinal aerodynamic force at lb. 
center of gravity measured positive for- 
ward along body axes. 

. Longitudinal force, measured positive 1D 
sprscript ' 
X Because forward along body axes. 
ANorth Longitudinal ground track velocity ft/sec 


Y subscript Lateral distance, measured positive ft. 
along right wing along body axes 


AY subscript Lateral force, measured positive Lb. 
along right wing in body axes 


Ysero Total lateral aerodynamic force at center lb. 
of gravity measured positive along right 
wing in body axes 


Lateral force, measured positive along lb. 
Sprscript 
subscript right wing in body axes 
6 
Yeast Lateral ground track velocity ft/sec 
4 subscript Vertical distance, measured positive down EES 


nacelle pivot along body axes 


AZ subscript Vertical force, measured positive down lb. 
along body axes 


Daas Total vertical aerodynamic force at center i oy 


XXX11 


symbol 


Sprscript 
subscript 
ad 


eee 


zZ 


NOMENCLATURE 
Definition 


of gravity, measured positive down along 
body axes. 


Vertical force, measured positive down 
along body axes | 


Vertical ground track velocity 


Vertical distance from nacelle pivot to 
center of gravity of aircraft component, 
positive down from nacelle pivot along 
body axes. 


Angle of attack 
Angle of sideslip 


Vertical distance between wing fuel center 
of gravity and wing mass element center of 


gravity 


Vertical distance between fixed nacelle 
center of gravity and wing mass element 
center of gravity. 


Vertical distance between wing center of 
gravity and wing mass element center of 
gravity. 


Control element (surface or stick) angul- 
ar or linear displacement 


Vertical distance between cargo center of 
gravity and fuselage mass element center 
of gravity 


Vertical distance between crew center of 


gravity and fuselage mass element center 
of gravity 


Vertical distance between fuselage center 


of gravity and fuselage mass element center 


of. gravity. 
Vertical distance between horizontal tail 


center of gravity and fuselage mass ele- 
ment center of gravity 


XXX111 


Units 


lb. 


Ft/sec 


Et: 


rad 


rad 


£t. 


Et. 


rt. 


deg. 
or in. 


ft. 


CL. 


a oe 


Lt. 


Symbol 


VT 


1LR 


iRL 


owl ow4 


w'fuel 


H! 
w'NF 


H! 
w'w 


NOMENCLATURE 
Definition 


Vertical distance between vertical tail 
center of gravity and fuselage mass 
element center of gravity 


Wing or rotor downwash angle 


Wing downwash angle at zero wing angle 
of attach 


Rotor/rotor interference angle, left 
rotor on right rotor 


Rotor/rotor interference angle, right 
rotor on left rotor 


Wing on rotor interference 


Rotor sideslip angle or damping ratio 
Wing damping ratio 


Horizontal distance between wing fuel 
center of gravity and wing mass element 
center of gravity 


Horizontal distance between fixed nacelle 
center of gravity and wing mass element 
center of gravity 


Horizontal distance between wing center 
of gravity and wing mass element center 
of gravity 


Horizontal distance between cargo center 


of gravity and fuselage mass element 
center of gravity 


Horizontal distance between crew center 
of gravity and fuselage mass element 
center of gravity 


Horizontal distance between fuselage 
center of gravity and fuselage mass 


XXX1LV 


UNITS 


Et 


rad 
rad 
rad 
rad 
rad 
rad 


orN.D. 
N.D. 


Et, 


Ets 


1 oe 


eC: 


ft. 


ft 


Symbol NOMENCLATURE | Units 
Definition 


element center of gravity 


Nap Horizental tail efficiency N.D. 
nt Horizental distance between horizantal lb. 
HT’ tail center of gravity and fuselage mass 


element center of gravity. 


Nop Vertical tail efficiency factor N.D. 
1 Horizontal distance between vertical iC. 
T tail center of gravity and fuselage mass 


element center of gravity 


Transmission efficiency N.D. 
TR 
9 Aircraft pitch or Euler angle or temper- rad 
ature ratio or 
| N.D. 
Q. Wing twist angle rad 
69.75 Rotor collective pitch angle at three deg. 
quarter radius 
r Angle between the rotor shaft and a line rad 
drawn through the nacelle center of 
gravity from the pivot. 
u Rotor advance ratio = V/LR N.D. 
i Tire sliding coefficient of friction when N.D. 
sliding sidewards (for concrete) 
Wo Tire rolling coefficient of friction N.D. 
(for concrete) 
al Coefficient of rolling friction for N.D. 


brakes 


1” Spaterms of wing immersed area calculation asthe 


T 3.14159 ica: 
p Ambjent air density - slug/ft? 
o) Fuselage sidewash angle rad | 


KAXKV 


Symbol 


ID 5 


= 


wl 


=}: 


Ww 


w3 


NOMENCLATURE 
Definition 
Ambient density ratio 


Angle between freestream velocity and 
rotor resultant force 


Engine response time constant 

Engine response time constant 
Horizontal tail effectiveness 

Load alleviation system time constant 
Vertical tail effectiviness 

Lateral directional SAS time constant 
Lateral directional SAS time constant 
Lateral directional SAS time constant 
Lateral directional SAS time constant 
Lateral directional SAS time constant 
Lateral directional SAS time constant 
Rotor thrust response time constant 
Rotor thrust response time constant 
Aircraft roll angle or Euler angle 


Rotor swashplate phase angle 


Functions in wing vertical bending equations 


Rotor wake skew angle 

Aircraft yaw angle or Euler angle 
Rotor or engine rotational speed 
Rotational speed vector 

Natural frequency 

Wing natural frequency 


XXXV1L 


Units 


N.D. 


rad 


sec. 
sec. 
rad/rad 
sec 
rad/rad 
sec 

sec 

sec 

sec 

sec 

sec 

sec 

sec 

rad 


rad 


FRAT 


rad 
rad 
rad/sec 
rad/sec 
rad/sec 


rad/sec 


Subscripts 


A 
AC 


ACT 


AERO 


CG 
CR 
C/4 


DUM 


BFF 


FAC 


FUEL 


PUELAG 


FUS 


GLAS 


GYRO 


HL 


Available 

Aerodynamic center 
Actuator 

Aerodynamic force 
Aileron 

Longitudinal stick 
Cargo 

Center of gravity 

Crew 

Quarter chord 

Dummy variable 

Engine 

Effective 

Elevator or effective 
Fuselage 

Fuselage aerodynamic center 
Fuel in wing 

Fuel center of gravity 
Fuselage 

Fuselage less landing gear 
Flap 

Load alleviation system 
Gyroscopic 

Ground or gust 


Left rotor hub 


XXXVL1 


Subscripts 


HR Right rotor hub 

HT Horizontal tail 

HTCG Horizental tail center of gravity 
IGE In ground effect 

1 Immersed 

L Left wing or rotor 

LAS Load alleviation system 

LE Left engine 

LG Landing gear 

L-L Rotor lead-lag 

LN Left nacelle 

LR Left rotor 

LRH Left rotor hub 

LT Left wing tip 

LW Left wing 

LW Left wing referred to freestream 
MAX Maximum 

N Nacelle or natural frequency 

NF Fixed portion of nacelle 

NFCS Fixed portion of nacelle center of gravity 
NL Left nacelle 

NR Right nacelle 

NT Tilting portion of nacelle 

n Landing gear index, n=1 left gear, n=2 


right gear, n*®3 nose gear 


XXXV11il 


Subscripts 
OGE Out of ground effect 


P Power, nacelle pivot, or rotor polar moment 
of inertia 


POWER Power 

PA Pilot station 

R Right wing, rotor or rudder pedal 
RE Right engine 

REQ Required 

RIGID Rigid 

RN Right nacelle 

RR Right rotor 

RRH Right rotor hub 

RT RigHe wing tip 

RUD Rudder 

RW Right wing 

RW Right wing referred to freestream 
S Rotor shaft, side, or lateral stick 
SP Spoiler 

STALL Stall 

T Tail, total or wing tip 

TH Throttle 

VT Vertical tail 

VTCG Vertical tail center of gravity 
W Wing 

WAC Wing aerodynamic center 

WCG Wing center of gravity 


XXX1iX 


Subscripts 


x 


Along the lonitudinal body axes, positive 
forward 


Along the lateral body axes, positive out 
right wing 


Along the vertical body axes, positive 


down 


Denotes a vector quantity 


Superscripts 


(c) 
(CR) 
F 
FI 
HT 
(HT) 
IGE 


LW 


NL 

NR 
(p) 
(q) 

RW 


(rx) 


VT 


(VT) 


Referes to cargo or payload weight 
Refers to aircraft crew weight 
Fuselage 

Fuselage less landing gear 

Horizontal tail 

Refers to horizontal en veight component 
In ground effect 

Left wing 

Nacelle 

Left wing tip at pivot 

Right wing tip at pivot 

Roll axes 

Pitch axes 

Right wing 

Yaw axes , 

Total of horizontal and verifical \tail 
Vertical tail 


Referes to vertical tail weight cor \onent 


Wing 


x1 \ 


Superscripts 
(W'rpuEL) Refers to wing fuel weight 


(We') Refers to fuselage weight component 
(Wp) Refers to weight of fixed portion of nacelle 
(Wi) Refers to wing weight component 


. First derivative with respect to time; repre~ 


sents velocity 


as Second derivative with respect to time; repre- 


sents acceleration 


Denotes an interim calculation or coeffiectent 
in local wind axes 
Denotes an interim calculation 


= Denotes average value 


* Denotes interim calculation or calculation 
in freestream wind axes 


Denotes an interim calculation 
+ Denotes an interim calculation 


A Denotes an interim calculation 


1 | Absolute values 
NOTES 


1. Some symbols not defined in this section, 
but used in this report, are defined tn 
the section of the report they are used. 


2. Alternate definitions, where applicable, 
for each symbol are given. Select the 
appropiate definition for each particular 
section 


3. All distances are measured with respect to 
the nacelle pivot. Distances are positive 
forward, down and to the right of the pivot. 
Forces are positive forward, down, and to 


the right. 


4. A or §& preceeding a symbol generally denotes 
an incremental change. 


x1li 


1.0 INTRODUCTION 
Piloted simulation is a useful and important tool in the 
design, development and test of new flight vehicles. Figure 


1.1 shows a summary of some of these uses as they could be 


applied to the Model 222 tilt rotor aircraft. 


As part of Contract NAS2-6598 Boeing Vertol developed a com- 
plex mathematical model of the Model 222 tilt rotor, intended 
primarily for use with the NASA Flight Simulator for Advanced 
Aircraft (FSAA) at Ames Research Center. The purpose of this 
report is to document the development of that mathematical 
model and to substantiate the methods which were uniquely de- 


veloped for this purpose. 


® Evaluation of Tilt Rotor Handling Qualities 


Stability and Control 
Control System Optimization 
Evaluation of Man-in-the-Loop System Compatibility 


Evaluation of Malfunction Effects 


e Evaluation of Tilt Rotor Performance 


Maneuver Capability 


VTOL and STOL Takeoff and Landing Capability 


e As a Tool to Evaluate Configuration Changes 


Changes in Cockpit Layout 
Changes in Tail Size 

Changes in Geometry 

Changes in SAS Configuration 


Changes in Elastic Characteristics 


Flight Test Support Tool 
Development of Emergency Techniques 


Familiarization of Flight Crews with Aircraft 
Characteristics Prior to Flight 


Correlation Studies 


Exploration of Flight-Discovered Phenomena 


Figure No. 1.7. Summary of Uses for Piloted Simulation 


1.0—2 


2.0 GENERAL DESCRIPTION OF SIMULATION 

The objective of this program was to develop a real time simu- 
lation program for a tilt rotor aircraft to be used at the NASA- 
Ames simulation facility in conjunction with the Flight Simu- 
lator for Advanced Aircraft (FSAA) for evaluation of tilt rotor 
aircraft performance and handling characteristics throughout 

the flight envelope and identifying problem areas within the 


envelope. 


The mathematical model developed under this contract includes 
the basic 6 degree of rigid body freedom outer loop equations 
written about the instantaneous center of gravity with all 
inertial and aerodynamic coupling terms included. Euler angles 


are used to properly orient the aircraft in space. 


Rotor forces and moments are input to the equations from 
curve-fit data. The rotor data bank applies to the Boeing 
Model 222 tilt rotor. Calculation of the rotor forces and 
moments on-line for real time simulation is not practical 
because of the complexity of the programs required to represent 
the lag-flap coupling effects of the soft-in-plane hingless 
rotor. Analytical studies show that the lag-flap coupling has 
a large effect upon the phasing of the hub forces and moments 
of the rotor thereby altering the direct rotor effects on air- 
craft stability significantly. The rotor rotational degree 

of freedom is included to represent the effects of rotor inertia 
which are included in the representation of the thrust manage- 


ment system. 
2.0—1 


The effects of rotor-on-wing, wing-on-rotor, and rotor-on- 
horizontal tail are included in this program. The effects of 
rotor-on-wing are represented by calculation of the slipstream 
angle of attack of the portions of the aircraft operating in 
the rotor slipstream by momentum methods and resolving the 
associated forces and moments to body axes. Correlation with 
test data are shown in Section 6.5.2 to verify these inter- 
ference effects. The effects of the rotor slipstream on the 
horizontal tail downwash are also calculated by momentum methods. 
The angle through which the flow through the rotor is turned 
is assumed to represent the change in tail downwash. Provi- 
sions are made to incorporate the upwash effects of the wing 
on the rotor. Lifting line theory should be used to compute 


these effects. 


The effects on lateral/directional parameters caused by rotor 
wake skew on the wing are included by computing the change in 


immersed wing area during sidewards flight and sideslips. 


Structural dynamics effects included consist of the first mode 
wing yereieal bending and the first wing torsion mode. These 
wing structural modes have been included on a “quasistatic” 
basis; i.e. the natural frequencies of vibration of the struc” 
ture are much higher than the frequencies of the rigid body 


motion, and the coupling is in the aerodynamic terms. 


The aerodynamics of the fuselage, empennage, nacelles, wings 
and rotors are included in detail. The aerodynamics of the 


2.0—2 


eons and rotors are written separately for the left and right 
sides. The effects of the wing leading edge umbrellas are in- 
cluded, with provisions for the ree Se Pocke: GF wing down- 
load and pitching moment with the umbrellas open in slow flight. 
Ground effects are considered on the rotors, wing and horizon- 
tal tail. The effects of Mach number on the airplane are 
treated by application of the Prandtl-Glauert rule. The 

effects of Mach number on the rotor data have been included 


in the curve fit equations. 


The control system elements represented include pilot command, 
three axis stability augmentation systems, a load alleviation 
system (LAS) and a thrust management system. Control system 
actuator dynamics are represented by appropriate first order 
and second order lags. The systems are assumed to be "tight" 


in that thresholds, biases and hysteresis loops are neglected. 


Turbine engine performance with appropriate dynamic responses 
are included. Engine power is computed for the range of flight 
condition necessary to cover the flight envelope. A relative- 
ly simple engine dynamic response model modulates the power 


output in response to pilot control of throttle position. 


Landing gear is represented by a spring-damper system without 


complex calculation of oleo strut response. 


The effects of rotor tilt angle on the aircraft center of gravity 


and inertia are included. Forces and moments resulting from 
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acceleration of the nacelles during tilting maneuvers are 


calculated in the program. 


An aixframe representation/preprocessor calculation is included 
that sienwes the user to input the location of major structural 
elements of the aircraft in terms of water line, butt line and 
Station line location. All lengths and inertias required by 

the equation are then calculated. This feature enables the user 
to quickly change the location of major elements to assess their 
impact on vehicle response. The rest of the input data required 
has been kept to a minimum to augment the programs' usefulness. 
Provisions have been included to provide a very flexible de- 
sign tool which enables the ‘astute user to perform a wide 
variety of studies. Figure, 2-1 summarizes the salient features 
of the mathematical model jescribed in this document. It 


should be emphasized that {nis model has full flight envelope 


capability. | 
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Ne elena 


® Full Flight Envelope Capability with Total Force 


Representation 
ad 6 Rigid Body Degrees of Freedom 
®- Independent Nacelle Pitch Degree of EEeeen 
e 2 Elastic Degrees of Freedom 
e 1 Rotor Rotational Degree of Freedom 


e Includes the Aerodynamics of: 


Rotors 

Wings | 
Rotor/Wing & Wing/Rotor Interference 
Fuselage 

Landing Gear 

Tail Surfaces 

Engines 


ad Control System Elements: 


@ Pilot Command 

e SAS 

e Load Alleviation System (LAS) 

e Thrust and Power Management System 
e Aeroelastic Representation 


@e Wing Vertical Bending 
@® Wing Torsion 


Figure 2.1. Salient Features of Math Model 


2.0—5 


3.0 SIGN CONVENTIONS 
Standard aircraft sign conventions have been used throughout 


this report. Sign conventions are as follows: 


Positive X axis forward 

Positive Y axis outward along the right wing. 

Positive Z axis downward perpendicular to the XY plane. 

Lift is positive along the negative Z axis. 

Pitching moment is positive nose-up about the Y axis. 
Sideforce is positive outward in the direction of the 
positive Y axis. 

Yawing moment is positive nose-right. 

Rolling moment is positive right wing down. 

Positive elevator deflection is trailing edge down 

Positive rudder deflection is rudder-trailing-edge-left. 

Positive aileron deflection is Hanes laperonseras inG= 
edge-down. 

Positive spoiler deflection is left-hand-spoiler-deflec- 
ted-upward. 

Positive deflection of the pilot's stick and rudder pedals 
yields positive aircraft pitch, roll, and yaw moments 
from negative control deflections. 


Rotor sign conventions are illustrated in Section 7.0 


Special sign convention used in the derivations are noted in 
) 


the appropriate section. 
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4.0 MODEL 222 TILT ROTAR AIRCRAFT DESCRIPTION 

The Boeing Model 222 Tilt Rotor Research Aircraft, shown in 
Figure 4.1 uses two 26-foot diameter soft in-plane hingeless 
rotors of the same design that has already been demonstrated 
in the NASA/Ames 40 by 80-foot tunnel. The soft in-plane 
rotor is mechanically simple and provides excellent flying 
qualities characteristics as well as freedom from aeroelastic 
problems. It is service proven on the FAA certified BO-105 
helicopter. For transition,the rotors tilt from hover position 
(rotor disk nocieontal) to cruise position (rotor disk verti- 
Gal). Pauarmedi ate nacelle positions provide optimum per- 


formance capability for climb, descent and for STOL operations. 


The Model 222 is powered by two modified Lycoming T53-L-13B 
turboshaft engines mounted in fixed (nontilting) nacelles at 
each wing tip. The rotors are interconnected by a cross shaft 
for single engine operation. The engine power available yields 


excellent single engine and temperature-altitude performance. 


Fuselage and empennage are production (MU-2J) components, 
modified to accept the Model 222 wing and two production (OV-10) 
ejection seats. The retractable tricycle landing gear is also 
the existing MU-2J gear modified to provide increased energy 


absorption. 


Collective and cyclic pitch of the rotors, together with 
nacelle tilt, provide high control power in hover. In the 
cruise mode, control is by conventional airplane elevators, 
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rudder, flaperons and spoilers. Leading-edge “ymbrella" flaps 
and large deflection trailing-edge flaps reduce Souniaa and 
ground effect turbulences in hover. Operation of flaps, umbrel- 
las and elevator as well as phasing out of the rotor controls 

is mechanically programmed with nacelle tilt to relieve pilot 


workload. sd 


A limited-authority stability augmentation system includes 
feedback from angle-of-attack, yaw angle, and dynamic pressure. 
In cruise flight it feeds back two ‘axes of cyclic pitch to the 
rotor control. This provides increased static Stability and 
reduces blade loads to increase fatigue margins. The feedback 
system is not required for either stability or structural in- 
tegrity. This system permits easy variation of the stability 


characteristics of the aircraft, 
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5.0 EQUATIONS OF MOTION 
This section presents the derivation of the airframe equations 
of motion and the simplifications that were made in order to 
obtain the final equations as presented in Appendix E. The 
treatment accounts for all six rigid-body degrees-of-freedom 
including the effects of the tilting nacelles and rotors. The 
principal features of the derivation are: 
@ Assumption of X-Z plane of symmetry 
e The basic equations are derived about the instantaneous 
center of gravity of the aircraft since the center 
of gravity isstrongly dependent on nacelle incidence. 
@ Rotor and engine gyroscopic terms are included 
® The wing elastic degrees of freedom do not couple 
inertially. The coupling occurs through the 
aerodynamic terms in the equations as discussed 
in Section 12. 
@® Wing aeroelastic effects are not included in the 


center of gravity calculations. 


Sad AXES SYSTEM 

A set of right-handed orthogonal axes OXYZ is placed at the 
center of mass of the aircraft and is fixed in the aircraft 
such that OX lies in the lateral plane of symmetry and is 
positive forward parallel to the fuselage water line zero. 


The remaining axes are placed as shown in Figure 5-l. 


The orientation of the aircraft is defined with respect to a 
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set of earth-fixed axes C X'Y'Z'. With the axes OXYZ initially 
parallel to c X'y'z', the aircraft is yawed to the right about 
O through an angle y, then pitched up about OZ through the 


angle @ and finally rolled right about OX through the angle ¢. 


If V and Q@ are the aircraft velocity and angular velocity 
vectors relative to the earth-fixed axes, the projections of 
these vectors on the moving axes are U, V, and W, for the 
components along OX, OY and OZ, and P, Q and R for the angular 


velocity components. 


Thus 


I< 
i 
> 


ut + vp + W (3.0) 


on 


a A 
Pil + Q) + 


Q (5.2) 


A A 
where the unit vectors 1; j and k lie along OX, OY and O02. 


5.2 AIRCRAFT GROUND TRACK 
The components of V relative to the earth-fixed axes are 


obtained in terms of U, V, W and »,8,¢ as, (See Reference 10 ), 


ax! . 

<* = U cos 6 cos »y + V(Sin ¢ Sin 6 CoS » =~ COS @? Sin vy) 
+ W (cos ¢ sin @ cos »y + sin 6 sin }) 

day' 

at = U cos 8 sin p + V(sin 6 sin 6 sin » + cos ¢ cos }) 
+ W (cos ¢ sin @ sin p.- sin ¢ cos ») (5.3) 

dz‘ ; 

at = ~U sin ® + Vsin ¢ cos 6 + Wcos ¢ cos 9 


Integration of these equations gives the aircraft ground track. 


A further relationship may be obtained between the rate of 
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change of the Euler angles (v,8,¢) and the camponents of the 


angular velocity in the moving axeS system, viz, 


) = (Rcos ¢+ Qsin $)sec 8 
6 = Q cos ¢ - Rsin¢ — (5.4) 
6 = P + sin 8 


5.3 FORCE EQUATION 
The total external force, F, acting at the aircraft center 


of mass is given by 


_ 4 eed 
F = = (mv) = alt Q x v| (5.5) 


where m is the mass of the aircraft and <r is the rate 


of change of V with respect to the moving reference frame 
OXYZ 1.e. 


6V nq a re 
SET Ut+ Vi + Wk (5 +6) 


If F has components Fy, Fy and F, along the respective axes 


then 
a A “A A x ~ ee Cn 
FoF, i t+ Fy4 + FL k = miu it Vj + Wk +/2 7 k 
P Q R 
U V OW 
thus 
F, =m (U + QW - RV) 
Fy =m (Vv + RU - PW) 7 (5 .7) 
Fo =m (W + PV - QU) 


The forces F,, Fy and F, are given by 


5.0—4 


Fy, = Xarro ~ mg sin 0 


rz] 
| 


= Yapro +t mg sin $ cos 6 (5.8) 
FL = Zapro +t mg cos ¢ cos 8 

where Xapro,r etc., are the components of the total aerodynamic 

force acting at the aircraft center’ of mass. 

Substituting equations (5.8) in equations (5.7), the following 


equations are obtained for the aircraft accelerations, 





o.  o 

u = —AERO - g sin e- QW + RV 

. Y¥ 

V = ae + g cos @ sin » - RU + PW (5.9) 
, 2 

Ww = AERO + g cos @ cos ¢ + QU - PV 


5.4 MOMENT EQUATION 

The derivation of the equations for the total moment acting 
about the aircraft center of mass is complicated by the fact 
that the center of mass changes position due to the tilting 
nacelles. Thus the centers of gravity of the principal aircraft 
component masses of the wings (m,), fuselage (including tails) 
(me), and nacelles (my), move with respect to the reference 

axes OXYZ placed at the instantaneous overall center of gravity 
of the aircraft. The equation of motion for such a mass ele- 
ment will first be obtained and the total moment found by add- 


ing the contributions of all the elements. 


Sao EQUATION OF MOTION FOR A MASS ELEMENT 

With reference to Figure (5.1) O'xyz is a right-handed set of 
axes placed at the center of gravity of the representative 
mass. The axes are parallel to the set OXYZ. The mass, M, 


5.0—5 


rotates about its own center of gravity with angular velocity 
w which, in general, differs from Q2 the angular velocity of 
the aircraft. If r is the radius vector from 0 to O' then the 
velocity of the center of mass of the element is 


ve shea xe (2.10) 
ét a 7 


The angular momentum of this mass about O is 
h=m (x x V) + ho (5.11) 
where ho is the angular momentum of m about its own center of 


mass and is given by 


ho = re w (5.12) 
where_ 
T= dex “ley ~txz 
“Tox Loy “lye (5.13) 
“Tox “ley f2z 


and I,,, etc., are the moments and products of inertia of the 


mass about O'xyz. 


The total moment, G, about the aircraft center of mass is 


given by 
a 3 14 
iar eet eae — 
Using equations (5.10), (5.11) and (5.12) in (5.14) the 


moment becomes 


6x 6x § 6x | 6 7F 
G n| oe x(5 t+oxrl+rx (3 rand t Fel w ) 


+ mQ x E x (= + 2 X :\| + 9 x(Iu) (5.15) 
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which reduces to 


éx g“x b2 3 &2 
G = ama (r. -=\+ mr xX = + M —= (r.r) -mrjr. —~=_ 5.16 
= =\F" §¢ —~" 6t2 vo x(x = 
-2m SE (as) -m(x.Q) (ox) + 1 we + 8 x(I w) 


The only masses that possess angular velocities different from 


that of the aircraft are the nacelles, which are free to pitch 


di ; 
= Thus w may be written 


about O' with angular rate { 
generally as 
“A © A A 
w = Pi + (Q + in) J + RK (5.17) 
' A A ; 
Now, with r = Xi + Yj + Zk, where X, Y¥, and Z are the in- 
Stantaneous coordinates of the individual mass center relative 


to the aircraft mass center, the various terms of equation 


(5.16) are, in component form, 


re oe = XX + Y¥ + 22 
é¢r A A A 

ex sr = (¥e2y¥)i - (X2- ZX) jo + (XY XX) Kk 
SQ. eA e @ 
= ip) Se ae eee PS Q5 + Rk) 

62 . ° e 
r. —== XP + YQ + ZR 

ét 
Q.r = XP + YQ + ZR 
(r.2) (ax) = (xP+¥Q+KR) [ (QZ-R¥)i- (Pz-Rx) + (PY-xa)k | 


Cand 


° A e aS e e A 
I = = (IggP-IygR) 2 + Tyy (Qtiy) 9 + (TggR-Iy2P)k 


a x(Iw) = (QR Igg-QPIyz-RQlyy-Rinlyy) i 


- (PR Inz7P*Iyz2-PR Iyx + R2Iy0) 4 
A 
+(QR IxgtPQlyy + Piylyy — PQ Ixx)k 


where, in the last two terms, the products of inertia Tey and Ioz 


are zero from symmetry considerations. 
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Substituting the above relations into equation (5.16) and 
noting that Y and Y are always zero (no lateral motion of the 
individual masses) the following expressions are obtained for 
the components of the moment G = ALL + AM + ANK : 


AL = P{I., + m(¥2 + 22)] - (R+PQ)[I,, + m XZ] 


xX 


RQ(Iz2-Lyytm(¥*-2*)] + m ¥Z(R2-Q*) - IyyR ly 


+ 


+ m (YZ-2XYR - 2XZR + 2Z2P - XY (Q - PR)) 


aM = Q [Iyytm(x?+Z2)] - (R?-P*) [Ixg + mxZ] 
+ PR [Ipy Ig, + m(Z2-X7)] + Tyyiy (5.19) 
+ m [XZ-XZ + 2Q(ZZ+XX)-XY (P+RQ)+¥Z (PQ-R)] | 

AN = R [I,,tm(X*+¥2)] - (P-RQ) [I,gtm XZ] (5.20) 


= 2—V2 4 
+ PQ [Ivy Ty + m(X<-Y*)] + IyyP ly 
+m [2XXR - YX - 2XZP - 2¥ZQ - ¥Z (Q+PR)+XY(Q?-P*)] 
Summing the rolling moment equation: 
L = Iyy PrIye (R+PQ) + (Igz-Iyy) RQ (5.21) 

+ my (R*-Q*) (2yR-2nL) Yn + my { Yn Zyr- Zn) 
= 20 (Xyp-Xyz) ¥y- 28 Xyp2yr + Xnnwn) + 2? (Zyp2nr + 

ou ZNL) ~ (Q-PR) (Xyp-Xwy) Yy}+ 2meZe (PZ¢ - 

: 7 rn N ® e 
RXe) + QmyZy(PZy - RXy)-R Iyy (inn + ine) 


where I, I1.., Il and I are the inertias of the aircraft 
XX XZ ZZ YY 

about its center of gravity, and the subscripts £, w, NL and NR 

Stand for fuselage, wing, left nacelle and right nacelle. The 


remaining symbols are defined in the List of Symbols. Similar 


expressions are obtained for the pitching moment and yawing 
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moment. In the interests of brevity the remainder of the dis- 


cussion will be limited to equation (5.21). 


Evaluation of the terms of the rolling moment equation indicate 
that this equation may be simplified considerably without a sig- 
nificant change in accuracy. For example, terms containing 


) may be dropped because Mis is normally identical to 


(XR Xnp 


X i.e. the nacelles are raised or lowered together at the 


NL‘ 


same rate. Equation (5.21) may thus be written 


L=IyyP-Iy> (R+PQ) + (Ing -lyy ) RQ + MY yy (Xyp7 Sqr) (5.22) 
where the last term has been retained in consideration of the 


high differential nacelle accelerations encountered during hover 


maneuvers. 


From the relationships presented in Appendix C the last term 
of equation (5.22) may be rewritten as 
—£My Yn {inp cos linp-A) + ifs, sin (iyy7)) 
-i2, sin (iyp-A) — iy cos (dyy74)] (5.23) 
which may be approximated to 
-2my¥y [iyR cos (iyr-’) - int cos (inp7A) ] (5.24) 


since the nacelle rates appear as squared terms. 


Similar treatment of the pitching moment and yawing moment 
equations results in the following final form of the moment 


equations. 
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—&My Yq [ine COs (inp7A) = inn cos (inp7A ) ] 
My pro = Lyy® ~ Img (R*-P*) + (Ixx-Tzg) PR 
“ N ‘ 
+ Inr { Tyy0 + LMyy [Xp cos (lyR7A ) = Zp sin (inR7A ) ifs ° 25) 
N 2 re | 
+ Inn { Lyy, + LM] {Xr, cos (Lyyz7A) = Zr, sin (T7174) y} 
Napro = leg RoIyg(PoRQ) + (Lyy7tyx) PO 


+ imy¥y [iyr sin (iyr7A\) 7 inz Sin (iyy74)] 
where tne moments Lapro, MarrRoand NaERo represent the sum of 
the aerodynamic moments and rotor/engine gyroscopic moments 
about the aircraft center of mass. ice, is the nacelle pitch 
jnertia referred to the nacelle-fixed axes system described in 
Appendix C. Equations for the aircraft inertias are also 


presented in that Appendix. - 


5.6 EQUATIONS OF MOTION FOR NACELLES 

The equation of motion for a nacelle is required in order to 
obtain the moment exerted by the nacelle on the wing tip at 
the pivot. This moment is then used in the equations for wing 


twist. 


The angular momentum of a nacelle about its pivot point is 


given by 
= (r- + 
h, = (e-x,) x mW + BO. 
=m, (£xV) + ho ~ Mprp X V (5.26) 
where Xx is the radius vector from aircraft c.g. to nacelle 
C.aGe 
Vv is the velocity of the nacelle c.g. 
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h is the angular momentum of the nacelle about its 
own c.g. 


my is the nacelle mass 


and 2x is the radius vector from aircraft c.g. to. 
nacelle pivot | 


The term m, (xrxV) + he, 28 the angular momentum of the nacelle 
about the aircraft c.g. (= hag) 

. N 

Les hy = hee ~ My (Xp x V) 
The moment about the pivot is 

_ dhp _ aghn a N 
Gp = “Gt = “at ~ ™n dep x VY) = Sco ~ 4S eats 
N 

Since the quantity Gig has already been obtained (equations 


(5.18), (5.19) and (5.20)), only the remaining term needsto be 


evaluated. 
6G = my @ (xpxv) = my(EP xv + xp x 2+ airy x wv) 
ier dt = ot a 6t a 
my | 22 x = + ax | + Xp, x i (= + ax) (5.28) 
6t ét 6t \ét 7 

6x 

yer icaaaed 
ét 


Expansion of — terms results in the following expression 


AG + 2 SE _—P .n\+ 2 + a ( ) 
= = Yr. -r rx — > ee. irae 
= ma = . ie =) ‘ 3} =) See 6G. OT 
62 6x 
+ Qf—=. —= (r_. Q) 
Pe ie a te | 6st PT 
: Ip (= a) = cal 


We require only the 4 component of this vector in order to 


obtain the nacelle pivot pitching moment. 


The components of the vectors Lp r and 2 are 
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a A A A A A 
= Xpi + Yy) + 2k = - Xcogi + Yn ~ 4cck 


<p ~ *p p 
ae, A A 
ss Xy2 + Yl + ayk 
A A OA 
Q = Pi + Q] + RK 
A 6x 6x 
Noting that the j components of re o, are zero (since Yy is 


a constant}, the above expression yields 
Aud = my SyZcG" 2nXcc + Zcc4n T ZyXcG + PQ Yy2n (5.30) 
- RQ Xn¥y} 
Combining this equation with Equation (5.19) and using the 
transformations given in Appendix C, the final equation for 


the right-hand nacelle pivot actuator pitching moment becomes, 


after some simplification, 
N My My \f ; 
‘tua=—twa [Lyy, + 2¢my & a (1-ar Pe cos 2(iyp-A) 
N 
+(R*-P*)sin(iyp-\) Cos (iyr-?)] - (R*-P?) Izz, Sin inr Cos inr 
e My . : 
= YVe Qtr & = XAFROSiN (inp-)) + ZAERO cos (inp7A) 


- amyYy { (R-PQ) sin (iyR7A) - (b + RQ) cos (iyR-))} 


+ M (5.31) 
NRAERO 

where M includes the moment resulting from nacelle aero- 
NRAERO 


dynamic loads and the rotor gyroscopic moments. The terms 


X and Za are, respectively, the total aircraft aerody- 


AERO ERO 


namic X and Z forces. 
The corresponding equation for the left nacelle actuator moment 


is Obtained by substituting -Yy Yn amnichanging the R subscript 


to L. 
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Dad DETERMINATION OF ROTOR GYROSCOPIC MOMENTS 
The gyroscopic moments are most readily obtained as follows. 


A set of axes O"x'y'z' is taken at the rotor hub (rotor c.g.) 


parallel to the nacelle-fixed set of axes Ox Associated 


o%0%0° 
ale ; A, &, 

with each axis are the corresponding unit vectors i' j‘' and 

{', The angular velocity of the rotor with respect to these 

axeS 1s the vector 


yw = Api (5.32) 


where 2, is the rotor rotational speed. 


The angular momentum of the rotor with respect to its c.g. is 


hoo= tu (5.33) 


wnere Ip is the inertia matrix I 


Ry! 
TRY 
Tro 
the off-diagonal terms being zero since the axes O"x'y'z' are 


principal axes of inertia of the rotor and hub. 


In component form tne angular momentum of the rotor is 


! A 
ho = IR, gi = IgQpi' | (5.34) 


Witn respect to the inertial axes OXYZ, the components of 


Ay are 


A 
Ny = Ipkpcos ini - Ipfpsin iyk (5.35) 


Ine hub moment is therefore given by 


GHUB = a S30 4 a xX Ao (5.36) 
6t 6t 
A 
wnere Q = Pi. + Qj + RK (5.37) 
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Supstitution of equations (5.35) and (5.37) into equation 
(5.36) results in the following equations for the rotor gyro~ 


scopic moments. 


LUgyro = IpQp cos ly = IRR (1yy+Q) sin Ly (5 e 38) 
aune = LpPQp, sin ly + IRRlE cos Ly (3.39) 
Ngyro = -IpQp sin ln = IRfp (in+Q) cos ly (5 . 40) 


The above terms appear in the Computer Representation 
(Appendix E) as additions to the rotor aerodynamic forces and 


moments. 
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6.0 AIRFRAME AERODYNAMICS 


This section presents the mathematical equations and repre- 
senbationsor the aerodynamic data for the aircraft without 
rotors. The contribution of the rotors is described in 
Section 7. The overall airframe aerodynamics are obtained 
from the following components: 

(a) Fuselage 

(b) Wings 

(c) Horizontal Tail 

(d) Vertical Tail 

(e) Nacelles 
The data and equations for each of the aerodynamic components 
are discussed below, together with the substantiating methods. 
The aerodynamic data are presented in local wind axes. Reso- 
lution to aircraft body axes is accomplished as described in 
the mathematical model (Appendix E). Where required, the 
equations have been written so as to be applicable over the 
entire range of angle of attack + 180 degrees. 
6.1 FUSELAGE 
The aerodynamic lift, drag and pitching moment coefficients of 
the fuselage were estimated using the methods of Reference [| . 
The forces and moments are referred to the point on the fuse- 
lage corresponding to the wing quarter chord position. This 
reference point was selected in order to minimize the number 


of force and moment transfer equations in the mathematical 
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model. Wing-to-body carryover effects have been included in 


fuselage loads. 


The equations for 


Litt: 


Drag: 


Side Force: 


Pitching Moment: 


Yawing Moment: 
Rolling Moment: 


where ap = 


Bp 

and AC AC 
Dug. SEG" 
drag and pitching 


tended. 


the fuselage forces and moments are: 


Cr, Kyo + K3SinapCosap + KySinapCosap| 


F 
C =~ (1 + Ko/B 13) 4K (S3 Cos ) 4 K 
DF DOr ol PF 2 \einop Op l 


| SinopCosap| + ACD 


K7 SinfpCosBp + Kg SinBpCosép|Sing&pCoséF| 


Q 
ae 
re 
lI 


SinapCosap| + ACM 


CNp = CNop fe Kg SinfpCosbp + K19Sin6pCos8r|SingpCossép| 


Cp, = 0 
i 
= F 
Tan “(Fh Cup =o ee aeaay ae REN: etc. 
2 OV Rus: Vi 
2 
= V Mp a 
Tan > C Se ee ee es etc. 
U2 + W |; ne a 


> °\FUS Swow 
are the landing gear contributions to fuselage 


moment coefficients, when the landing gear is ex- 


The fuselage forces and moments are then resolved into body 


axes at the aiarcraft C.G. 
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6.2 NACELLES 

The forces and moments acting on the nacelles were estimated 
using the cross-flow methodsof Reference 12 . For convenience 
the resulting forces and moments are referred to the rotor hub, 
so that they may be added directly to the rotor forces and 
moments. The following equations are for the forces and 


moments on two nacelles: 


Cc = K35 sin Gag cos Ong 


Cp, = Cp. + K30lenl + K31 en* 
n 
CMy = “Mo. + K3q sin ay cos ay + K35 Sin aycos ay |sin aycos ay| 
Cy = K3¢ sin 8, cos 8y + K37 sin By cos BylSin By cos Bn | 
Cy, = CN, + K3gsinBycosfy + K39S8inBy cos By |sinby cos By 
rae = 0 


The nacelle forces and moments in nacelle axes are: 


; 1 
AX, = Gn Syi-Cp cOS ay, + ri sin ay - ae Sin 8, cos On) = 
| 1 
' = - * 
ays dy SylCy cos By CD sin Bd 5 
L 
AZ) = GN SwI-Ch, cos ay - Cp, cos 6y Sin oN “Cy, sin 8ysin an] > 
Lo @ = Si; b (-(—} C sin 6; COS ay — C sin a = 
Gy Pw owl by! My N N Ny N‘2 
AM’ =gq. S C_[c cos 8B ji 
N N "WW" My N° 2 
' as S : + 
AN, dng SPW lon, cos a, by Cay sin Ba cos as 
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6.3 HORIZONTAL TAIL 
Aerodynamics of the horizontal tail were obtained using the 
methods of Reference 1 in combination with test data. The 


horizontal tail includes a plain elevator. 


The angle of attack of the horizontal tail, including inter- 


ference effects, for zero elevator deflection, is 


~1fw . 
Op = Tan Foe e + ipn 


where « is the total downwash at the tail due to wing, rotor 


and ground effects and ipg is the tail incidence angle. 


The effect of elevator deflection on the effective tail angle 
of attack is introduced through the elevator effectiveness 
parameter, tytT, which is a function of the elevator and horizon- 


tal tail areas. Thus the effective horizontal tail angle of 


attack is 


OL = Q + Trym6 
Cum HT HT*e 


where 6, is the elevator deflection. 

The tail downwash angle, ce, depends on wing angle of attack and 
on rotor slipstream deflection. At a given rotor angle of attack, 
the slipstream deflection 1s a function of rotor thrust coeffi- 
cient, oe where the coefficient is based on the slipstream 
dynamic pressure. Figure 6.1 presents data on downwash angles 
measured during tests on a tilt rotor wind tunnel model (Refer- 
ence 7). As can be seen, the downwash at low values of thrust 


coefficient is the same as the value of the power-off wing 
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ROTOR THRUST COEFFICIENT, CT. 


DOWNWASH ANGLE, 


Figure 6.1. Variation of Horizon tal Tail Downwash Angle with Thrust Coefficient 


downwash (Cp.=0). Above values of Cp. in the neighborhood of 
Cy =5 the downwash increases with increasing thrust coeffi- 
cient. The values in the increasing portion of « vs CT. were 
found to correspond approximately to the slipstream deflection 


angle ep. Therefore, the approach adopted in the mathematical 
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9 
model was to test if the rotor slipstream downwash (ep) ex- 


ceeded the wing downwash and, if so, to use the computed slip- 
Otherwise 


stream downwash value as the tail downwash angle. 


the wing downwash value was used. 


% 
6 


Thus if 
= da = a 
Ep > Eo + 7 (ay) Rn W,? 
then gE = Ep (1-GEF) 
/1-M2 
otherwise 
ae (a ee Wy (1-GEF) 
Ww > 
U /1-M* 


is the downwash derivative, £jc 1s 


In these expressions e, is the wing downwash angle at zero 
€ 


wing angle-of-attack, oe 
the distance from the wing to the tail aerodynamic centers, and 
Rac a In general, the 
quantities e, and de depend on the average of the left and 
The effect of differential deflec- 
in producing an asymmetrical downwash _ 


U 
right flaperon deflections. 
tion of aileron/spoiler 

tail was not included because of the 


is the familiar downwash lag term. 


da 


field at the horizontal 
makes to total aircraft rolling moment. 


small contribution this 
The term (1-GEF) in the above equations is the ground effect 
This quantity was obtained from Reference 10 and is a 


factor. 
function of the wing span and height of the horizontal tail 
This factor, when multiplied by the downwash 


above the ground. 
which would be found out of ground effect, yields the downwash 
Ground effect is discussed in more detail 


in ground effect. 


in Section 10. 
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The lift and drag forces acting on the horizontal tail are 

required over the complete range of angle of attack -180° to 

+180°, since the tilt rotor can fly backwards. The following sketch 
shows the schematic variation of lift and drag coefficients 

over this range plotted as a function of the effective horizon- 


tal tail angle of attack, Cer: 


C 


L 





A 
The angle of attack for C is denoted by a and is 
g LHT wax Y GHT+ 
the value of the effective angle of attack at the stall less 
2 degrees l.e. 


A 
CHT, = (Ont omaLL -2°) + tTypSe 


Similarly the angle of attack for stall at negative angles of 


attack is 


‘ 1°) + tumd 
a = ~- — <4 
HTT “HT opa Lh T HTY’e 


The slope of the lift curve within this range of positive and 
negative angles of attack is given by 
C =C is 
My ha = 
v1 -M?2 
where ag /a is the ratio of tail lift-curve slopes in and out 
of ground effect, and Y1-M* is the Prandtl-Glauert correction 


factor for the effect of Mach number on lift-curve slope. 


Within this region on the lift curve the value of lift coeffi- 


0, and the corresponding drag 


cient is given by CL, = CLy “eur 


coefficient by ; 
2c 
‘ ts 
Dat Pou TAR HT 





After stall angle of attack is passed the lift is assumed to 
fall linearly to zero at ag =*90°. 
in these regions the lift is given by 
Cy = CL, a+ (+90-ag,.,,) 
(+90-ay 7, } 
where the appropriate signs are taken depending on the sign 


of G@QenyT: 


The corresponding drag is obtained by assuming a linear varia-~ 
tion of drag from the value at CLuax to a value of Cp = 1.1 


(flat plate normal to stream) at Coun = 90°. Thus 
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A 
CL = Cy, Any 
HT + 
STALL ‘4 _ 
C = C + 2c 
D D t 
AT STALL Onr HT STALL 
TAR HT 
and ‘ 
C = C + (a - a )(1.1-C ) 
PHT PHT SPALL “HT ATs | PHT SPALL 


(+90-aHTy) 
If the effective angle of attack of the horizontal tail exceeds 
+90° the tail will point trailing-edge first into the relative 
wind. Under this condition early stalling is precipitated 
because of the sharp "leading edge" and blunt “trailing edge". 
In order to represent this, it was assumed that the attainable 


CLuax of the tail under these conditions is half that occurring 


in normal flight. 


Thus if 90° <a é (166.1 Bae’) 
ent — ( x HT 


A 


1 
or (-180 + = nT? Senn * -90° 


then P 
- (o -90°) 
Crp =. % CL CHT CHT , 
(90° Sop) 


ia Chum = -2CL. CHT, (he em 
(-90 + la ) 
= CHT s 


The corresponding drag coefficients are: 


for 90° ca. < (190-44, )3 


Curt 2 HTL 

A 
= 0.5 C a 

L L “HT 

HT STALL a o 

2c2 + C 
L D 
CD an = HT STALL Onr 
STALL TAR yr 
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A 
- \« 
which gives oae = (C + (Oe up + 0.5 any 180 


D 
HTSTALL (0.5 auT.-90° 


1 A 
and for (-180 + = < < -90°; 
( D Ours) =, Spry 


A 
Cr. = 0.5 CL. GHT 
HT STALL O + 


2Cc# + Co 
= HT opaALh Opp 
TAR HT 


Cp 
AT STALL 


which gives Ch = Ch 
HT HT SPALL Wein 90°) 
e CHT, 


In the range (180-.5ayp_) < Gey < 180° when the tail has 





unstalled 
Cc = C (a - 180°) 
Lit Ly °° er 
_ 2c¢ 
CDur = (Dong * _ bur 
n ARHT 


A 
and similarly for the range -180° < 4@,,,, < (-180 + «5 oy) 
= 9 
Ciaqr =k (Senn + 180 ) 


Dug ~ 


The above equations define the variation of tail lift and drag 
over the entire range of angle of attack. The tail pitching 
moment is not computed since it makes only a small contribu- 


tion to the total aircraft pitching moment. 


6.4 VERTICAL TAIL 
The aerodynamic forces and moments acting on the vertical tail 
were eStimated using the methods of Reference i. The angle 


of attack of the vertical tail is given by 
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) (hed C Dm omann’ 


(de pt l80°~-54y7,) (Lel-CDyg 


a ee 


he = - ar + Be ( Se | 
= ae eY § 
VU pt Woy 


where uyp, Vyp and wyp are the components of velocity at the 
vertical tail aerodynamic center as given in Appendix C. The 
term 8p ($3) is the sidewash correction for the presence of 


the fuselage. 


As in the treatment of the horizontal tail, the effect of 
rudder deflection is obtained using a rudder effectiveness 
parameter t,,,. Thus the effective angle of attack of the 
vertical tail when the rudder is deflected is 


+ Tym Spyp 


? cL — 


eyp VT 
The treatment of the vertical tail aerodynamics through the 
complete angle of attack range -180° to +180° then follows 
the same lines as that for the horizontal tail aerodynamics 


previously described. 


The vertical tail forces and moments in body axes are then 


obtained from: 


VT - | 
XaERO = GSyTvtT |-oy, cos (Byp-o) cos (ayp-ipy) 


- Cy sin (By_-0) COS (yp iy} 
VT 
VT 7 ; 
Yarro ~ 4Sy_%yvr [ey gOS (Byg 2) “Cy, 84 (By 2)] 
VT _ 7 . . 
Zarro * Uy yer es adie iad (yp App) “Cy, Sin (Byg- 9) 


sin (¢up-ipy) | 
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VT VT VT 

Mapro = Zazro ‘co7Xvr? + *aERO (Zyp7 20g) 
VT VT 

Narro = ~YaERO (Xco7Xvr? 

VT VT 

LAERO = - YAERO (2vT~ZcG) 


6.5 WING AERODYNAMICS 

The treatment of the wing aerodynamics is the most complex of 
all the components. Because wing flexibility must be repre- 
sented, each wing panel required a Separate treatment. The 
approach adopted for simulation purposes was first to obtain 
the aerodynamic forces and ponies on the complete wing con- 
sidered as rigid and uninfluenced by slipstream interference 
effects. With this data as a basis the effects of elastic 
deflection were introduced as an increment in the effective angle 
of attack of each wing panel and the rotor slipstream inter- 
ference was then calculated. This approach is described in 


detail below. 


6.5.1 BASIC WING AERODYNAMICS 

Tne basic wing lift, drag and pitching moment coefficients for 
the wing in the presence of the fuselage rotors-off, were 
calculated using the methods of Reference 1. This data is 
applicable to low speed flight. Corrections for Mach number 
effects are introduced through the Prandtl-Glauert factor 
/i-m2. Beyond stall angle of attack, the lift, drag and 


pitching moment curves are extended linearly to +90° 
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angle of attack in order to provide a representation of wing 
behavior at low transition speeds when wing angles of attack 
approach 90°. The data was calculated for the complete range 


of flaperon settings. 


The. complete wing basic lift, drag and pitching moment data 
also applies to each individual wing panel provided the data 
is obtained at the appropriate panei angle of attack. This 
approximation is acceptable if the angles of attack of each 
wing panel are not substantially different. This condition is 


normally fulfilled. 


In addition to the above data, the effects of spoiler deflection 
on panel lift, drag and pitching moment are required. These 

were estimated using the data of Reference 1. As can be seen 
from the equations presented in Appendix E the spoiler effective- 
ness is strongly dependent upon flaperon deflection, a result 


of the spoilers being slot-lip spoilers. 


6.5.2 ROTOR SLIPSTREAM INTERFERENCE 

Before the basic wing aerodynamic data can be utilized in the 
calculation of the wing forces, the effects of the rotor slip- 
stream must be calculated. The daveaiaeion procedure presented 
here has been developed and used at Boeing for some years, and 
gives acceptable agreement with wind tunnel test data on a wide 


variety of both tilt rotor and tilt wing configurations. 
The method uses momentum theory to obtain the direction and 
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speed of the rotor slipstream in the neighborhood of the wing. 
From this the effective angle of attack of that part of the 
wing that is immersed in the slipstream is calculated. The 
lift, drag and pitching moment on the wing are then calculated 
for this angle of attack as if the entire wing were immersed. 
The area of the wing immersed in the slipstream is now computed 
and, using the ratio of the immersed to total wing area, the 


forces acting on the immersed portion are approximated. 


At the angle of attack of the wing outside the slipstream, the 
wing forces and moments are obtained from the basic wing data 
as if no slipstream effects were present. These forces are 
‘then scaled by the ratio of unimmersed to total wing areas to 
obtain approximately the forces acting on the unimmersed wing. 
The sum of the approximations to immersed and unimmersed wing 
forces is now formed. This sum is then multiplied by a correc~ 


tion factor to obtain the final forces. 


This correction factor is obtained froma consideration of the 
mass flows associated with the rotor-wing combination. In 


the following outline of the method only one rotor is considered. 


From the following sketch, which shows the forces acting on 


the rotor, the inclination of 
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the resultant force on the rotor to the freestream direction 
is given by 


TR = OR + Tan~1 (5 


The resultant force on the rotor is 


R= /T2 + NP? + SF2. 
where T, NF and SF are the thrust, normal force and sideforce, 
respectively. 
The mass flow through the disc is 
m=p Av! 
where A is the disc area and V' is obtained from the induced 


velocity triangle at the disc plane. 


Vis (Vo + V3 cos t)2 + (+f sin t)? 
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The resultant force on the rotor is related to the mass flow 
by (Glauert's assumption) 
R= 2m vy = 2pA V' Vi 
From these equations the following quartic equation is obtained 
for the induced velocity at the disc. 


vi + 2,vz cos t + v? VE = 1 


where the nondimensional notations 








Vv; V 

Ve = = . == 
pan TR. 
2pA 208A 


have been introduced. 


This equation is then solved for ve and the direction of the 


slipstream just behind the rotor disc is calculated from 


Ey = Tan Lt |V#sin t 
VxCOS tTtVe 


The rotor thrust coefficient CT. is defined as 





T 
Ca. = ae 
Ts (q ZA NOTE: Because the rotor diameter 
to wingchord is large the 
, ss _ slipstream is considered 
wath te COs: As aR) to be uncontracted in the 
l , di as) vicinity of the wing. 
and g= 5 oV = qZ VaR 
then CT. = COR (TOR) 


2 
cos (t-ap) + Ve 
4: 


The aspect ratio of the slipstream-immersed wing area is given 


by 
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where S; is the immersed area calculated by the method de- 


scribed in Appendix D, and c is the wing chord. 


The lift on the wing, if the slipstream were absent, is obtained 
by calculating the effective angle of attack of the wing out- 
side the slipstream from 


-l WW 
to = sin Sea + Oy 


fut+w? 
w W 


where Wwe Uy, are the velocites at the wing aerodynamic center 


W 
and O. is the elastic twist at the point. The lift coefficient 
(CF) for this angle of attack is obtained from the aerodynamic 


data for the appropriate flaperon/spoiler deflection. 


Similarly the lift (C,") and drag (Cy) coefficients of the wing 
in the slipstream (assuming wing is completely immersed) are 
obtained from the aerodynamic data at the angle of attack 


Oo = - 
gs % © 


The total lift coefficient of the wing with slipstream is 





therefore 
= 1+ |S; tt - tt . + * i y-Pi 
i i COS ¢€ Ch Sin «) Cf ( Cr.) & 2] 
where : _ L 
Ig qs 
s d3Sw 


in which q, is the nominal slipstream dynamic pressure, defined 


iL 
by qdg = gq t+ iN 


The factor Ko is a correction factor to account for the fact 


that the lift-sharing between the immersed and unimmersed portions 
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of the wing is not simply proportional to the respective areas. 


From considerations of the mass flows associated with the 


wing~rotor combination the factor Ky was obtained in the form 





Cr: 

K! " Ve + a Ve 
A Lo 
Ve t+ Ve 


where, from wing theory, 


] 


ai cd L + Cy, 1 ae 1 

0 joo fas, Me 

ce 2 VARs: -BR 
oF 








tt 1 


The drag and pitching moments for the wing with slipstream are 


obtained similarly and are given by: 


Si 


S A 
' i ue . + it + Ck s2 = 
C K i (Cl Sin e¢ CS cos ¢«) Ce (1 Pug eS | 


Do Aj} S 


C., = Kj a Cy + Ch (1-C ) andy 
Mc A\"> “<M To S 
The rolling moment and yawing moment coefficients for the 


wing are given by 





t 7 os li (cs om Cc* 
+ AC 
* SpOWER 
Cc = K c.2(1-c. )gB + Y ow % 
Ns 22 ot Ts F AC 2by Se aw - OW 
+AC 
Ns 
POWER 


where the increment in rolling moment due to power is 


Ac =F lle, -(-Gp.)¢ 1-3 (3 
LSpower  ° if BS Ts tow] 2\s ua] 


[eu - (Sq) tas 2 (SI al | 


and the increment in yawing moment is 
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1 = 1 (Pa 
AC =F {[e - (1-C_ )c* | p32 (3) 
n D T D 2 S 

S DOWER Spw Ss RW | RW 


~|c - (1-Cp.)C* 1-2 (3 
Siw TS "Diy 2\S/ tw 


Figure 6.2 shows a correlation between the wing-in-slipstream 
method described above and experimental results for the Boeing 
Model 160 tilt rotor aircraft. As may be seen ene simple 
treatment gives acceptable predictions of wing forces and 


moments. 
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Figure 6.2. Correlation of Theory with Test for Predictions 
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7.0 ROTOR AERODYNAMICS 

The rotor aerodynamics as used in the mathematical model are 
described in this section. Also presented are the methods used 
to compute the rotor aerodynamics, a discussion on wing upwash 
as it effects the rotor, and a description of the technique 
used to account for rotor on rotor interference in skewed 
flight. In addition, correlation of the methods described in 
tnis section with test data for soft-in-plane hingeless rotors 
are presented. Calculation of the Model 222 rotor forces and 
moments was not practicable because of the complexity and size 
of the programs required to represent the lag-flap coupling 
effects of the rotor. In this aachonecieal model, the rotor 
forces and moments are input from a series of curve plot fit 
equations. These equations were generated by computing rotor 
data using the computer programs discussed in Section 7.2, and 
then a least squares curve fit program was used to obtain 

the curve fit equations. The rotor forces and moments used in 
the mathematical model include the six basic forces and moments 
(tnrust, power, normal force, side force, pitching moment, yaw- 
ing moment), hub pitching and yawing moments due to aircraft 
pitch and yaw rate, and changes to the six basic forces and 


moments due to cyclic pitch application. 


7.1 FORMAT AND RANGE OF DATA 

kotor forces and moments are functions of thirteen variables. 
In order to reduce the size of the data bank, these variables 
were combined and non-dimensionalized. Each rotor force and 
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moment can be written as: 


R R R 
F - £(V, Vt, 99.75 or fae Qh » By, P, Q, R, Air Bis Pye Qn: Rn) 


(7-1) 

where V = Forward speed 

Vt = Rotor tip speed 

89.75 = Collective pitch at the .75 radius 

T = Rotor thrust 

Ct = Rotor angle of attack 

B = Rotor sideslip angle 

P = Body axis roll rate 

Q = Body axis pitch rate 

R = Body axis yaw fake 

A, = Longitudinal cyclic pitch 

By = Lateral cyclic pitch 

Ps = Rotor wind axis roll rate 

o = Rotor wind axis pitch rate 

Ry = Rotor wind axis yaw rate 


Forward speed and tip speed were combined to form rotor advance 
ratio and collective pitch or thrust were retained. Rotor 
angles of attack and sideslip and body axis roll, pitch and 

yaw rates were combined into a resultant angle of attack. 
Longitudinal and lateral cyclic pitch angles are retained. By 
combining the thirteen variables in this manner, Equation /7-l 


can be expressed as: 
R _R _R 
F= f(u, 8 9, OF Coy ap) +(AF=£ (A, /By)]+[AF=£ (Pye Que Ry) | (7-2) 


where \u = rotor advance ratio 


Gp = rotor resultant angle of attack 
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By using this functional relationship, basic rotor forces and 
moments can be written as functions of three variables plus 
increments due to cyclic pitch control application and wind 
axis pitch roll and yaw rates at the rotor hub. This is the 
format used in the mathematical model. In addition, the rotor 
forces and moments are non-dimensionalized by dividing forces 


by (ptR2V,%), moments by (p7R*Vy,*R), and power by (pmR*V,2). 


Oe = Tau Nua tue 
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Zz’ 
The above sketch shows a rotor under condition of combined 


angle of attack (ap.,.) and sideslip (8). The resultant 
angle of attack (ap) is the angle between the "Up" component 
of velocity at the rotor hub and the total velocity (Vp) at 
the hub. The velocity components that define this resultant 


angle are the rotor hub velocities resolved to shaft axes and 
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derived in Appendix C. They include body axes pitch, roll 

and yaw rates. Other functional relationships that define 

the rotor resultant angle of attack are shown in Appendix D. 
Also shown on the sketch is the rotor sideslip angle (%). 

This angl@ represents the inclination of the plane containing 
the resultant velocity. Rotor wind axis forces and moments ase 
defined relative to this plane. Since the resultant angle is 
defined from 0 through 180° the inclination of the rotor 
sideslip angle (c) determines the signs of the rotor forces 


and moments when they are resolved back to body axes. 
f 


After the functional format for the rotor data was established, 
the ranges of the variables were established. Discrete speeds 
and rotor rpm conditions were selected. A range of rotor 
resolved angles of attack and thgust levels were selected at 
each combination. These conditions were carefully selected 

to cover the total operating envelope of the Model 222. The 


ranges of the rotor data are shown in Table Tale 


7.2 PROGRAMS USED TO COMPUTE ROTOR DATA 

Rotor data used in the mathematical model were predicted from 
Boeing-developed computer programs. Hover and cruise per- 
formance (thrust-power) were obtained from a propeller per- 
formance analysis computer program (B-92). This analysis 
establishes a radial distribution of induced velocity based 
on a prescribed wake contraction schedule to calculate rotor 


induced and total power coefficients at specified thrust or 
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TABLE 7,1] RANGE OF ROTOR DATA 


Resultant Angle 
Total Velocity | Rotor Speed| of Attack Range Rotor Thrust 
(V) ~ KTS | (rpm) (ar) ~deg (T) ~ Lb 





thrust coefficients. The radial airload distribution is also 
defined. A detailed description of this program is given in 


Reference 4. 


Transition performance data, in-plane forces and moments and 
cyclic pitch effectiveness throughout the flight envelope 


were estimated using computer program D88 (Reference 5). 


The D-88 computer program is an aeroelastic analysis for the 
study of aerodynamic, dynamic, and structural characteristics 


of current and advanced rotor and prop/rotor concepts. Air- 


loads are calculated considering the effects of section geometry, 


compressibility and non-uniform inflow. An iterative process 
between the airloads and coupled flap~pitch dynamic response 
establishea blade accelerations which in turn are used to 
“compute hub loads and iki aerodynamic performance. 

The rotor analysis is based on the jdealization of a continuous, 
elastic, non-uniform beam into one composed of lumped discrete 
masses connected by weightless elastic sections. Associated 
with each mass is a flat rigid airfoil segment, with the mass 
center located at the midpoint. The aerodynamic loads generated 


by each segment are assumed to act.at the mass center. 


The effects of non-uniform inflow are included by considering 
a discontinuous constant circulation along part of the rotor 
blade, of sufficient strength to maintain the desired thrust. 


A vortex is assumed to trail from the inboard and outboard 
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circulation discontinuities, of equal and opposite strength. 
By summing the effects of all the vortices on a given blade 
around the azimuth the non-uniform induced flow for each blade 
at every dynamic bay is determined.: Total velocity at each 
point in the blade is computed by vector addition of the velo- 


city components. 


The local angle of attack of each blade element is then computed 
at every blade station for specified azimuth angles and the 
aerodynamic coefficients (Cy, Cp, Cy) are looked up from tables 
of coefficients as a function of Mach number. From these co~ 
efficients the airloads are computed. The vertical, tangential 
and pitching aerodynamic loads are then harmonically analyzed 
into 10 harmonics and act as the forcing functions for each 


blade section. 


To obtain a thrust match, an iteration process is performed 

on the airloads until a steady collective pitch angle is ob- 
tained which corresponds to the desired thrust. To perform 
the dynamic analysis, the lumped mass and elastic bay elements 
of the idealized rotor blade are transformed into a sequence 
of transfer matrix products, by means of the Associated Matrix 
Method. This method replaces each blade element by an equiva-~ 
lent “transfer matrix" hat transfers the dynamic system 
variables, shear, moment, deflection and slope, inboard across 
the element. Therefore, multiplying the system variables out- 


board of the element by the transfer matrix gives the variables 
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inboard of the element. The whole mass, elastic blade 
idealization is then reduced to a sequence of transfer matrix 


products. 


In-plane elastic rotor derivatives (both static and rate) in 
axial flow were calculaced using computer program C-41 


(Reference 2). 


Dynamic derivatives for a rotor system are defined taking account 
of the modal behavior of the blades in two general flap-lag 
modes. These derivatives are given as matrix arrays of the 
partial derivatives of rotor forces with respect to unit amounts 
of elementary linear and angular motions of the hub and unit 
displacements in the blade modes. These effects are separated 
into inertial, damping and gyroscopic, and stiffness effects. 
Thus an element mi5 in the inertia derivative matrix is oF 4/294, 
i.e., the force in the i direction due to unit acceleration 


in the j direction, all other quantities being held constant. 


Similarly element ai of the damping derivative matrix will 
represent IF 4/29; which might for appropriate (ij) be the 
aggregate gyroscopic and aerodynamic pitching moment due to 


unit velocity of yaw. 


Similarly the elements of the stiffness derivative matrix re- 
present such quantities as the normal force due to unit amount 
of shaft angle of attack, and generalized forces in the blade 


freedoms due to unit displacements in each of the other freedoms. 
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The matrices are of order 15 x 15 maximum. The first 6 rows 
and columns refer to forces in the vertical, lateral and axial 
directions and moments in the yaw pitch and roll directions 
due to unit acceleration, rates and displacements in each of 
the directions. These are the only numbers present if the 
rotor blades are assumed rigid. Three additional rows and 
columns are added for each blade mode considered. A limit of 
two blade modes is currently applied. The final three rows 


are for cyclic and collective pitch. 


These derivative matrices provide a ready means for evaluating 
the contribution of the rotor to the coefficients of the air- 
craft dynamic equations. This program also provides the in- 


plane elastic rotor derivatives. 


Elastic rotor rate derivatives in transition were estimated 
using computer program C-49 (Reference 3 ). This program 
evaluates hub force and moment derivatives for shaft angles 
varying from cruise to hover conditions. Dynamic derivatives 
Suitable for transient analysis are computed. The dynamic 
derivatives are the partial differentials of hub forces and 
moments with respect to hub positions rates and accelerations 
and include inertial and gyroscopic effects as well as aerody- 
namic effects. For the static derivatives a constant shaft 
angle to the relative wind is assumed and the resulting blade 
motion computed. The effects of blade aerodynamic and inertia 


and gyroscopic forces are combined to give the hub derivatives 
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due to constant shaft angle and constant rate of change of 


shaft angle. 


The output rotor forces and moments of these programs are in 


rotor wind axis. 


7.3 ROTOR SIGN CONVENTION 
The rotor sign conventions as used in this mathematical model 
are shown in Figure 7.1. Positive directions of all rotor 


forces, moments and cyclic pitch angles are noted. 


7.4 CURVE FIT FORMAT 

The rotor data generated for the Model 222 mathematical model 
was curve fit at each advance ratio. A curve fit which is 
third order in angle of attack and second order in thrust co~- 
efficient or collective pitch was found to yield the most 
accurate results. The curve fits have the following general 


form. 
3 


2 uv 
Cp= } ) | Aqatavy)% Cr 
v=0 u=0 

The double summation is expanded starting with the inner 
quantity i.e. set v and expand u from 0 to 3. Repeat until 


the summations are satisfied. The expansion of the generalized 


form is 


Cp = Ag + Aya + Aga? + A3za° 


+ (Ay + Aga + Aga? + Aza?) Cr 


+ 


2 3 2 
(Ag + Ago + Aj 92 + Ay\o ) Cy 
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All of the rotor forces and moments are curve fit in this 
format. The coefficients of the equation were obtained from 
a least squares fit of the computed rotor data. The criteria 
used to determine the final coefficients was to have not more 
than a 5% difference between the curve fit equations and the 
computed rotor data at the nominal aircraft trim condition. 


In general this criteria was met. 


7.5 EFFECT OF WING UPWASH ON ROTOR PERFORMANCE 

The rotor operates in the upwash field associated with the 
lifting wing. Thus, the rotor behaves as if it were operating 
at an increased angle of attack. The effective upwash angles 
were calculated using lifting line theory. [In the mathematical 
model the upwash angles are input in the form of a table of 
upwash angles as a function of wing 1ift coefficient, and 


nacelle incidence angle. 


7.6 ROTOR/ROTOR INTERFERENCE 


In order to obtain the correct lateral stick gradient when 
flying sidewards or at large sideslip angles, a calculation 
for rotor-on-rotor interference is included in the mathematical 


model. In Reference 11, the wake skew angle is defined as in 


the sketch below for a lifting rotor. 
Y 






KX ~ WAKE SKEW ANGLE 
E ~ ROTOR DOWN WASH ANGLE 
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Also presented in this reference are contour charts of the 
normal component of induced velocity near a rotor with a 
triangular disc loading for six different skew angles in the 
range from 0° to 90°. For the Model 222 geometry, a curve of 
normal induced velocity/average induced velocity as a function 
of skew angle was epeaiaed: For the case of the Model 222 
flying sidewards, the downwind rotor is assumed to be operat- 
ing at a lower angle of attack than the upwind rotor, and will 
therefore generate different forces and moments. The downwash 
angle is calculated from the normal component of induced velo- 
city. The rotor/rotor interference is washed out as a func- 
tion of nacelle angle and sideslip angle such that there is 

no interference in the high transition speed and cruise modes. 
The equations derived are shown in Appendix E , under the 


rotor/rotor interference section. 


7.7 ISOLATED ROTOR AERODYNAMICS 


The equations utilized to represent the isolated rotor aerody- 
namics are presented below. These equations are then resolved 
into body axis forces and moments to be used in the equation 


of motion. 


7.7.1 Thrust $1) 


U = 
Cr. [Cro pRees Alcp 6os Bicp! 
2 3 
where C = [A qgW « 9V } 
TORR a s Tiut4v) RR 0.75 





) ry the equations that follow, subscript RR denotes right 
rotor. The left rotor is identical provided due regard 
is paid to sign convention and azimuth reference. 
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V 
A = function of =F] and is obtained 
T (u+4v) ry Ve 


from Appendix F 
ALC, = Lateral cyclic pitch 


Bice = Longitudinal cyclic pitch 


89.75= Blade pitch angle at 75% blade radius 


1 (iq + War apewee) | 


a = Tan +: Gy 

RR oan \" **LR 
u W = 

RR’ RR!’ RR rotor shaft axis velocity components 
E = Wing upwash angle 

Wer g Up g 

Cinr = Rotor/rotor interference angle 
The effect of close proximity to the ground is accounted for 


by use of the following relationships 








TIGE 
Cr = Cy T 
RR RR \TOGE /] RR 


se 
where 
TOGE 


of ground effect. 





is defined in Section 10 under the discussion 





7.7.2 Power 
; 3 
Cc = ¢ = y [AL (ut4vdap pl Cov 
Per - Fopp ~—sv=0 | : RR ERR 


where: Ap(ut4v) may be obtained from Appendix F as a 


function Of upR 


7.7.3 Normal Force 


dC up ' aCup 
Cyr. ~ CNF + —_ Ave.. 3 TET Bic 
RR ORR +Cp R 1Cp R 
2 3 u Ar 
where: Cyr = } } | Ayp (ut4v)apgre Chor 
ORR v=0 u=0 7 
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Ayp (ut4v)= Function of upper and may be obtained from Appendix F. 


OCnF 

eal Dur. Cp. + Dyr.vRR + Dur jeRR + DNF 
dAicr 1 “RR 2 3 4 
dCyr 

_ RR = E C + E us. +E lu + E 


The coefficients in the above 2 equations may be obtained from 


Appendix F. 


7.7.4 Side Force 


dCop dCorF 
Can Cas + Sane Aa i Big 
SFRR SForR dAic, R 4Bic, R 
2 3 u V 
where: CSF, = ) , AcE (ut4v) ORR CroR 
RR v=0 u=0 | 


Acgp(ut4v)=function of upp and may be obtained from Appendix F. 


dc 

ied r, So... * Ocp.4rr * Psps"er * Ose 

dAic, aby SRR” = A 3 4 

dc 

d at Ecp Cp + Ecp RR + Egy tre + Esp 
Pice 1 7RR 2 3 4 


The coefficients in the above 2 equations may be obtained from 


Appendix F. 


7.7.5 Hub Pitching Moment 


ac ac a 
C + ~~PMRR a + ~~PMRR Bp + CPMRR ok 


= C 
PM PM = LC ~eapemear: NR 
2 3. Of. 
u V 
where: c = } Y JA (ut4v)a lc) 
PMo. veo uso | PM RR Trp. 


Apy (ut4v) = function of upp and may be obtained from Appendix F. 
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aCp 
_TRR = 5 5 H.., (ut4v) ne Co - 
dQ eo, a0 PM RR “TrRR 


Hpy (ut4av) = function of upp and may be obtained from Appendix F 


R N N | 
QnR = QnNR cos SUR + RNR: sin SHR 


N e 
Qnk = 2 7 tN, 


N 
R =-R cos i - P sin l 
NR Nr Np 


SHR right rotor sideslip angle 


ing = right nacelle velocity 


inR = right nacelle angle 
dCpy 
___ RR = p C Se ee ic Dae lee SD (uno<.35) 
dic. PM, “Trp PM," RR PM,"RR PM, ‘*RR= 
ag 2 = 
= Dpm, CTpp t DpMsgt RR + Ppmg4RR * PPMy (uRR? +35) 
dCpy 
Rae 2 
| Sal Epm, Tp, * BPM," °RR + Epm,¥RR * Epo, (upRS-35) 
R 
= E C + E u? + E u + E (yu >.35) 
PM, °Tpe PM. } RR PM; ' RR PM, ‘Hpp 


Values for the coefficients in the above 2 sets of equations 


may be found in Appendix F. 


7.7.6 Hub Yawing Moment 


dCyy dCyy dCym R 
Cym = Sym fa Age. ia a Rp 
=e ORR ier R aBic R aR 
2 3 
u V 
where: Cc = A OL ce 
or ono il YM (y+4v) RR oa 


Ayy (utav) is a function of Hpp and may be obtained from Appendix 
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3 


u V 
} OR op 


aCy Mie _ : 
v=o u=0| *™(ut4v) RR 


Ak 


[~~ KD 


Jyy (utav) is a function of upp, and may be obtained from Appendix 


F. 
R  _ IN N 
Rug = Ryp COS Sup ~ Yur $27 SHR 
N a 
Rion = “R cos lyr ~ P Sin inR 
N | e 
Gur = & + tne 
SHR = Right rotor sideslip angle 
iyp = Right nacelle velocity 
inp = Right nacelle angle 
dCyy 
——= = byyiCr.. t Dym2u*RR + DyM3¥RR * Dyma (uRRS: 39) 
GAICR RR “ 
- 2 
Dyuicr + Pyms¥RR + Pyme4RR * Dym7 ‘RR? * 39) 
dCyy 
RR — a 
= A + oth du : 
dBc. BMT EvM2" RR Eyu34 Rt Eyygg pps: 39) 
Bt 2 
EyM1°T 2 + Eyyst pe + Eyme're + Pew? ‘RR? +3? 


Values for the coefficients in the above 2 sets of equations 


may be found in Appendix F. 


Notes: (1) Application of rotor equations for left rotor follow 
similar format with subscript "RR" changed to "LR". 


(2) When solving equations with double summations for 
values of »p not given in tables, solve equations 
for the two values of u closest to the value de- 
sired and then interpolate linearly for exact 
value of u. 
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7.8 CORRELATIONS OF ROTOR PREDICTION METHODS WITH TEST DATA 
This section presents the results of correlation studies that 
were conducted to verify the adequacy of the rotor prediction 
methods used for the Medel 222 tilt rotor. In general, pre~ 
diction of trends is excellent with quite good agreement in 


absolute magnitudes. 


7.8.1 Model 213 Four Blade Hingeless Rotor Correlation 


Figure 7.2 presents correlation with rotor derivatives 
measured on a 1/9 scale dynamically similar model of a tilt/ 
stowed rotor conversion model. In this test the rotor hub 
forces and moments were carefully measured over a range of RPM 
in which the lead-lag modal evecuaned progressed from less 
than 1 per rev at 900 RPM to values significantly greater than 
1 per rev as the rotor was feathered. The measured values 
confirm the predicted behavior trend and the quantitative 


correlation is also excellent. 


Vepee Correlation with Model 222 26-Foot Diameter Rotor 

Test in NASA-Ames 40 x _ 80-Foot Tunnel 
Figure 7.3 shows the schematic of the windmilling test stand 
and its instrumentation. Test data were obtained from strain 
gages mounted on the outer portion of the wing as shown, and 
calibrated to measure normal force, pitching moment and yawing 
moment. Comparison with test data was made by calculating the 


moments about the wing strain gage locations using forces and 


moments predicted by the C-41 program. The results of this 
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Figure 7.2. Model 213 1/9 Scale Conversion Model — 85 Ft/Sec Derivative Variation with RPM 
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Figure 7.3. 26 Ft. Rotor Test Stand in NASA’‘s 40° x 80° Tunnel 
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comparison for alpha derivatives are given in Figure 7.4 


and for cyclic pitch derivatives in Figures 7.5 and 7.6 . 


The analysis did not attempt to account for force and moment 
contributions from nacelle and wing aerodynamic interference. 
Nevertheless, quite good correlation is observed. These plots 
also show the values of derivatives predicted by several 

other programs. These include D-88 program which accounts for 
compressible non-linear downwash and L-22 which uses linear 
airfoil theory and uncoupled flap-lag freedoms. C-49 accounts 
for unsteady aerodynamics while C-41 uses a linear representa- 
tion. C-4l and C-49 use a modal representation of blade free- 
doms (2 coupled flap-lag modes) while D-88 and L-22 make use 


of a finite element discrete mass representation. 


The rotor derivative data was also compared with C-41 using 

a total unresolved moment approach. Total moments about the 
center of the wing tip gages and the reference azimuth posi- 
tion (orientation of the moment vector in the rotor disc plane) 
were calculated from the C-41l hub forces and moments and 
compared with test results (Figure 7.7 ). The interesting 
conclusion which is not apparent from the resolved forces and 
moments is that the total moment is predicted well but there 


are slight differences in the reference azimuth position. 


7.8.3 Correlation with Wlodel 222 1/4.622 Scale Model vata 
The subject model is a dynamically similar version of the M222. 


The test data presented in Figures 7.8 and 7.9 were taken 
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PM ~ FT-LB/RAD x 1073 


YM, ~ FT-LB/RAD X 1073 


Ng ~ LB/RAD x 107° 


ee ee 


100 120 140 160 180 “. 200 


100 —_ = 
nea == 
; i 
a 





VELOCITY - KNOTS “2 
-100 
VELOCITY - KNOTS 
; 100 120 140 160 180 200 


-100 


-200 
80 


40 


100 120 140 
VELOCITY~ KNOTS 


Figure 7.4. Corretation of 26 Ft Rotor Test Data with Various Rotor Derivative Programs 
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Figure 7.5. Correlation of 26 Ft Rotor Test Data with Various Rotor Derivative Programs — 
Cyclic Moment Derivatives 
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Figure 7.6. Correlation of 26 Ft Rotor Test Data with Various Rotor Derivative Programs — 
Cyclic Force Derivatives 
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} Figure 7.7. Rotor Moment and Azimuth Angle Due to Angle of Attack — Correlation with 


26 Ft Rotor Data 
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with the model mounted on a pedestal in the tunnel. The rotors 
were given angles of attack to the free stream by pitching the 
complete model with zero sideslip angle and yawing the model 

at zero angle of attack. The yawing data contains minimal 

wing induced flow effects and comparison with the pitch data 
indicates the importance of induced flow on the rotor forces 
and moments. Forces and moments were computed for the iso-~ 
lated rotor and it is seen from Figure 7.8 that correlation 
with test data is excellent when wing induced effects are 
small; in Figure 7.9 wing effects introduce perceptible shifts 


which increase with dynamic pressure. 
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8.0 CONTROL SYSTEM DESCRIPTION 

This section describes the control system, stability augmenta- 
tion systems, load ai eviation. system and thrust management 
system utilized in the mathematical model. A more complete 


description is given in Reference 8. 


8.1 CONTROL AERODYNAMIC CONFIGURATION 

Control of the Model 222 aircraft is accomplished by utiliza- 
tion of longitudinal cyclic, differential longitudinal cyclic, 
collective and differential collective pitch, and differential 
nacelle tilt control in conjunction with the airplane control 
surfaces. The airplane control surfaces consist of conventional 
elevator and rudder and a flaperon and spoiler arrangement. 

The primary controls in each axis for each regime of flight are 


shown in Table 8.1, 


The rotor controls provide a major portion of the control 
capability from hover through the low transition speed range, 
but airplane surface controls are operative in all regimes of 
flight, including hover. The rotor controls are phased out 
during transition as nacelle incidence decreases, aseed in- 


creases, and the surface controls become more effective. 


8.2 LONGITUDINAL CONTROL 

Longitudinal control in hover is provided by longitudinal cyclic 
pitch. This is phased out through transition as the elevator 
becomes more effective. The elevator provides longitudinal 


control in the cruise mode. 
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TABLE 8,1 FLIGHT CONTROL MIXING 


FLIGHT MODE PRIMARY CONTROLS 


Helicopter (Hover) 
Pitch 










Longitudinal Cyclic 









Roll Differential Collective 










Yaw 





Differential Longitudinal 
Cyclic and Differential 
Nacelle Tilt 


“Height Control Collective/Engine Power 





Transition 


Pitch Longitudinal Cyclic and Elevator 






Roll 










Differential Collective, Differ- 
ential Longitudincal Cyclic, 
Differential Nacelle Tilt, 
Aileron and Spoiler 








Differential Longitudinal 
Cyclic, Differential Nacelle 
Tilt, and Rudder 





Airplane 
Pitch 










Elevator 





Roll Aileron and Spoiler 





Rudder 





Yaw 
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8.3 LATERAL CONTROL 


Lateral control in hover is provided by differential collec- 
tive pitch, together with differential engine fuel flow (power). 
The differential engine power 1s provided to ensure maintain- 
ing roll control in the event of a crosa shaft failure. It 
also serves to minimize the cross shaft torque. In transition, 
differential collective and differential cyclic are scheduled 


as a function of nacelle tilt. 


When differential cyclic pitch is commanded the nacelles are 
also actuated to tilt differentially, thereby increasing the 
thrust vectoring effect of the cyclic pitch. Differential 
deflection of the nacelles is +1.55 degrees per degree of 
cyclic plus approximately +0.20 degrees of differential nacelle 
tilt due to elasticity cf wing and nacelles. This results 

in a large increase in control power as compared to the control 
power available from cyclic alone. The control puwer require- 
ments may, therefore, be met with modest amounts ef cyclic 
control resulting in low blade stresses and long rotor fatigue 
life. Collective pitch is also scheduled with nacelle ELLE 

so that when the nacelles are tilted differentially, pitch is 
increased on the rotor whose disc is tilted down, and decreased 
on the rotor which is tilted up. This maintains the thrust 
approximately equal on the two rotors, ensuring that thrust 
vectoring rather than differential thrust is achieved by the 


differential cyclic pitch and differential nacelle tilt. 
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The wing has full span flaps and spoilers mounted on the 
trailing edge. The flaps are single slotted of 30 percent 
chord with a fixed hinge point 14.6 percent below the wing 
chord line. The flaps act as flaperons for roll control and 
deflect downward only by a maximum of 20 degrees from the 
nominal flap setting. Maximum incremental lift from the flaps 
is attained at approximately 35 degxees deflection and the 
maximum rolling moment occurs at the same time, so the flaperon 
deflection for roll control is limited to a maximum total flap 
deflection of 35 degrees. If, for example, the flaps are 
symmetrically deflected 30 degrees, only 5 degrees additional 
deflection is utilized for roll control. Full span spoilers 

of 12.7 percent chord are located forward of the flaps and 
hinged to the rear spar. The spoilers are “slot-lipped", 1.@., 
they open up the slot forward of the flap with the flaps ex- 
tended resulting in a large increase in roll control as compared 
to the control power with flaps closed. Maximum deflection of 
the spoilers for roll control is 45 degrees from the closed 


position. 


Maximum spoiler rolling moment coefficient is also attained 
with flaps deflected approximately 35 degrees. Spoiler 
effectiveness with the flaps retracted is approximately one- 
third that attainable with the flaps extended. Spoiler rolling 
moment is further reduced at high speed by limiting the spoiler 
actuator force capability, thereby restricting the spoiler 
extension at speeds above 175 knots. 
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The spoilers and flaps are also Geen in conjunction with down- 
load alleviation devices referred td as umbrellas mounted on 
the leading edge of the wing for download relief in the hovex 
and low~speed rance he mhrellas ere 18.6 oercent chord 

on the upper and lower sing surfaces: Maximum deflections of 
the surfaces for downlo3d alleviation are: Flaps 790 degrees, 
-spoilers 110 degrees Eecm closed, and urorellas aft-edge-of~ 
the-upper surface up te °O cagreas from vavtical and aft-edge~ 
of-lower-surface down to 10 degrees from vertical. The umbrel- 


las and spoilers retract at 50 knots automatically. 


8.4 DIRECTIONAL CONTROL 

Directional control in hover is provided by differential longi- 
tudinal cyclic pitch, which, as discussed above under lateral. 
control, also actuates differential nacelle tilt to amplify 


the thrust vectoring effect of the cyclic pitch. 


In transition, the differential cyclic and its associated nacelle 
tilt are phased out as the rudder becomes more effective. This 
results in near zero initial roll acceleration in response to 


a yaw input. 


8.5 THRUST/COLLECTIVE CONTROL 

In hover, forward motion of the thrust/collective lever mechanic-— 
ally commands both increased sollective pitch and increased 
power. The governor provides a fine adjustment to the collec- 
tive pitch to maintain rpm. Over travel of the pilot's lever, 
beyond the normal max power position, provides a collective 
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pitch landing flare capability. The over travel is entered 
by going through a "gate",which shuts down the rotor governor 
and leaves the pilot's lever directly connected to collective. 


pitch, just like a helicopter collective pitch lever. 


The collective pitch is also scheduled through transition as 
a function of nacelle incidence, minimizing the adjustment 
needed from the governor and also providing the pitch variation 


with differential nacelle tilt required for roll and yaw control. 


In cruise the mechanical interconnection of the thrust/collec— 
tive lever with collective pitch is phased out completely so 
that a pure power demand system with governed pitch, like a 


conventional fixed wing airplane, is provided. The control 


system block diagrams are shown in Appendix E. 


8.6 CONTROL FEEL 

Control force gradient variation with dynamic pressure prevents 
excessive sensitivity of control at high speed. In the model 
222, the force gradients of the primary controls (longitudinal 
and lateral stick, and pedals) are varied linearly with dynamic 
pressure. The rudder and elevator deflections vary linearly 
with pilot's rudder pedal and longitudinal stick travel. Ail- 
eron deflection is programmed linearly and spoiler deflection 
nonlinearly with lateral stick deflection, to provide near-linear 
rolling moment effectiveness to near cruise speed. As mentioned 
earlier, spoiler deflection is limited at high speed by limiting 
the actuator capacity. The control force breakout forces and 


gradients are shown in Appendix F. 
8.0—6 


8.7 STABILITY AUGMENTATION SYSTEMS 


Stability augmentation systems are provided to enhance aircraft 
flying qualities. The system consists of longitudinal, lateral 
and direction SAS. The longitudinal stability augmentation 
system incorporates a pitch rate feedback and a longitudinal 
stick pickoff. In addition, a lagged pitch rate signal is 
incorporated to provide some degree of attitude stabilization 
without the autopilot. (An autopilot is not eegtesented in 
this simulation.) These signals are shaped and put through 

an authority limit. The longitudinal SAS commands longitudinal 
cyclic ptich to provide the required damping in hover and 
transition. It is not required in the cruise mode and is 
phased out at 175 knots. The block diagram of the longitudinal 


SAS is given in Appendix E. 


The lateral stability augmentation system is operative in all 
flight modes. It consists of roll rate feedback for increased 
damping in roll, lagged roll rate feedback to provide roll 
attitude stability, and a lateral stick pickoff. In addition 
a sideslip feedback is incorporated to decrease the strong 
dihedral effect. These feedback loops are shaped and phased 
to yield good aircraft dynamic characteristics. A lateral 

SAS authority limit is incorporated in the circuit. The out- 
put of the lateral stability augmentation system is input to 
the control system in terms of equivalent lateral stick, since 
the drive actuator is in series with, and commands the same 


control as, the pilots lateral stick control linkage. The 
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lateral SAS never opposes the pilots! command. The block 


diagram of this system js shown in Appendix E. 


A directional stability augmentation system is provided 

and operates in all flight regimes. The yaw channel con- 
sists of yaw rate feedback for iueceaged directional damping 

in hover and low speed flight modes, lagged yaw rate feedback 
to provide yaw attitude stability, and a rudder pedal pickoff 
for quickening. Directional damping provided by the rotors 

is quite high in the higher transition and cruise speed ranges. 
No additional yaw rate damping is therefore needed in cruise. 

A feedback is provided to modify the effective yawing moment 
due to roll rate which exists in the basic unaugmented aircraft 
configuration in the cruise speed range. The feedback gains, 
ana the relative phasing of these gains have been optimized 

to provide good directional dynamic response. A directional 
SAS authority limit is incorporated. The SAS command 1s input 
to the control system in terms of equivalent inches of rudder 
pedal. The block diagram for the directional stability aug- 


mentation system is shown in Appendix E. 


The stability augmentation systems used for the simulation are 
not set up to investigate individual component failures. 
Modifications are required in order to do malfunction type 


studies with this simulation. 
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8.8 LOAD ALLEVIATION SYSTEM (LAS) 


Propeller type aircraft experience significant blade loads 
during exposure to skewed flow due to steady state or transient 
conditions (climb, sideslip, gusts, etc). The tilt rotor 
configuration can have similar problems. However, since cyclic 
pitch is a basic part of the tilt rotor control system it 
provides the means to significantly reduce the sensitivities 

to these effects. It also can be used to reduce the destabi- 
lizing moments which come from the rotors and thus improve 


static stability. 


An automatic load alleviation system is provided and operates 
via the swashplate to reduce both transient and steady state 
hub forces and moments and the destabilizing moments at the 
nacelle pivot. It is not a required system for the Model 222, 
but will significantly enhance the static stability and the 


fatigue margins of the aircraft. 


The overall objectives to be achieved through the use of 
cyclic feedback control are: 
@ Reduce rotor hub forces and moments for both steady 


state operation and gust encounter 


@® Improve flying qualities of the aircraft by using 
the cyclic control system to reduce pilot workload 
and improve short period response by reducing de- 


stabilizing forces and moments of the rotors 
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e Reduce aircraft structural loads resulting from 


gust turbulence 


® Improve ride qualities by damping the response to 


gust turbulence 


The load alleviation system, as mechanized in this simulation 
consists of angle of attack, angle of Sideslip, and dynamic 
pressure sensors which drive through appropriate gains and 
filters to reduce the longitudinal and lateral moments at the 
nacelle pivot. The lateral cyclic pitch used for load alle- 
viation is authority limited and drives separate actuators in 
each hub. The longitudinal cyclic pitch is summed in with 

the longitudinal SAS. The block diagram for this system as 
mechanized is shown in Appendix . This system is operative 
from low transition speed (approx. 50 knots) through dive speed 
and reduces the pivot moments from 50% in the 150 to 200 knot 


range to 100% in all other modes of flight. 


8.9 THRUST MANAGEMENT SYSTEM 

The thrust and power management system for a tilt rotor air- 
craft must be compatible with both the helicopter and airplane 
configurations. Thrust control for the hover task, rpm control, 
gust response (especially in the cruise flight regime), and 
effect on aircraft flying qualities must all be considered. 
Classically, helicopters have used collective pitch demand to | 
control thrust and fuel governing to control rpm while fixed- 


wing aircraft have used fuel flow demand to control thrust and 
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collective pitch governing to control rpm. Each system has 
its advantages. For a tilt rotor aircraft it is desirable 
from a practical viewpoint to have one type of governing for 
both the helicopter and fixed-wing flight regimes. Collective 


pitch governing was chosen for Model 222 for several reasons: 


e it is more readily adapted to the hover flight 


regime than the fuel governor is to cruise 


e It has better gust response characteristics 
e It is fast acting and has high accuracy 
e Thrust response to pilot control can be easily 


shaped with feed forward loops 


e it has been demonstrated successfully in hover, 


transition and cruise in the CL-84 aircraft 


With collective pitch governing there are two areas in the 
thrust management system to be considered: (1) style of 

the collective pitch governor; and (2) the feed forward loops 
for shaping pilot thrust control. The block diagram for this 


system as mechanized in this simulation is shown in Appendix 


E. 


Several different governor configurations were considered for 
The M222 in order to determine the governor system best suited 
to meet the following objectives: (1) 0.3 percent steady state 
error in 2.5 to 3 seconds; (2) 2 percent rpm overshoot; and 
(3), satisfactory effect on aircraft flying qualities in the 
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all-operational mode (1.e., all aircraft components operational 
and performing as designed) and various failure modes. A single 
governor reference which used the rpm signal from each rotor 
and averaged them was chosen as the configuration that best 
satisfied the design criteria. To achieve the required accuracy 
and transient response goals, integral as well as proportional 
feedback of rpm was necessary in both the hover and cruise 
regimes. Governor gain is scheduled with nacelle incidence 
to maintain a near optimum level of governing throughout the 
flight envelope. Gains are varied linearly as the rotor rpm 
is changed from 551 in hover to 386 in cruise. The second 
requirement of the governor system is shaping the rotor thrust 
output for a pilot throttle input. Considerations in deter- 
mining the proper shaping include: 

(1) throttle sensitivity; 

(2) time constant to reach 63% of steady-state thrust; and 


(3) allowable thrust overshoot 


Variable pilot's control sensitivity is employed to give the 
optimum sensitivity in the hover power range yet maintain full 
power control within a reasonable throttle throw (8 inches). 
Shaping of the pilot command with collective quickening is 

done to improve the thrust time constant and thrust response 
transient shaping so that the pilot may perform the precision 
hover task with a minimum of difficulty. In the cruise regime, 
shaping of the thrust output is unnecessary and is phased out 


during transition. 
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ee 


The thrust/collective pitch control system is designed in such 
a manner pias during hover, when the pilot moves his control, 
he commands both a change in engine fuel setting and, mechanic~ 
ally, a change in collective setting. The governor then operates 
with a time lag to trim the collective to the value required 

to maintain rpm. The mechanical collective change feature is 
washed out as a function of nacelle incidence so that when 
nacelle incidence is decreased to zero, the pilot commands only 
engine fuel. In addition, the reference setting schedule for 
collective has been established to maintain equal thrust out- 
put from both rotors during application of differential nacelle 


tilt. 


As waS mentioned previously, additional details on the Model 


222 control system may be obtained from Reference 8. 
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9.0 ENGINE REPRESENTATION 

This section describes the engine performance and dynamic 
model representation that is used in the mathematical model. 
The basic engine cycle performance data consists of tabulated 
values of four variables: power, fuel flow, gas generator 
shaft rpm, and power eebins shaft rpm. These parameters are 
a function of Mach number and turbine inlet temperature. All 
data are in referred, normalized format as shown in Table 9.1. 
Because of the normalized, referred format, all data are valid 
for any ambient conditions. The effects on engine perform- 
ance of operating at non-optimum power turbine speed are in- 
cluded in this model. The referred format also facilitates 
including engine thermodynamic and mechanical limits. Limita- 
tions on engine cycle operation may' be input on any combination 
of the following: fuel flow, torque, gas generator speed, gas 
generator referred rpm or output shaft speed. A detailed 
description of this routine is in Reference 9. The flow 
charts which describe this routine mathematically are shown 


in Appendix E. 


A simplified dynamic model of the Lycoming T53-L-13 engine was 
formulated for use in the tilt rotor mathematical model. This 
model was coupled to the output of the engine performance 

program described above. The model consists basically of 2 

first order lags in series with variable time constants and gains. 
The output of the model is rate limited to reflect actual en- 
gine performance. This sinpiitiea: model gives satisfactory 
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results for both large and small power transients. The block 
diagram for this system is shown as part of the thrust manage~ 


ment system block diagram shown in Appendix E. 


TABLE 9,] ENGINE CYCLE DATA FORMAT 













REFERRED , 


VARIABLE SYMBOL NORMALIZED FORM 











F F F* 
Thrust . xf 8 x 
Power SHP SHP/6 /@SHP* 
Gas Generator rpm N NL /YONS 
Power Turbine rpm Nox Ny /VONEs 
Fuel Flow Wer We /SVOFR 

W,/6V6SHP™ 
Tuxbine Inlet T T/0 









Temperature 


Max. Power Setting, Static, 
Sea Level, Standard Day 





@ = Ambient Temperature (°R) Divided 
by 518.69°R 


$ = Ambient Pressure (psia) Divided 
by 14.696 psia 
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10.0 GROUND EFFECTS 
The effects of operating near the ground on the rotors and 
airframe are included in this agaeis The presence of the 
ground on the airframe imposes a boundary condition which in- 
hibits the downward flow of air normally associated with the 
lifting action of the wing and tail. The reduced downwash 
has three main effects; | 

e A reduction in the downwash angle at the tail 

@ An increase in the wing lift curve slope 

e An increase in the tail lift curve slope 
These have been accounted for by the methods given in Reference 
10 Appendix B-7. The data given in the reference for the 
change in wing and tail lift curve slope has been used directly. 
The equation specified for the change in downwash angle at the 
tail due to ground proximity was modified for convenience. 


The equation as stated is: 


{Rely = by + 4 (h-H) ¢ 
b? + 4(h+H) * 
where (AE), = the change in tail downwash angle due to ground 
proximity 
E = the downwash remote from ground 
h = the height of the tail root quarter chord point 


above the ground 
H = the height of the wing root quarter chord point 
above the ground 


a function of wing lift and wing flap geometry 


oO 
a 
i 
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For this mathematical model, the b, in the above equation was 
taken to be equal to the wing span, b,. This results ina 
small error in the change in horizontal tail downwash. It is, 


however, sufficiently accurate for this simulation. 


Ground effects on the rotor are difficult to predict analytic- 
ally, especially in forward flight. Wind tunnel test data 

for the Model 160 powered model, Reference § was plotted as 
a thrust ratio versus effective rotor height/diameter ratio, 
for two rotor advance ratios. This data, shown in Figure 10.1 
was curve fit and linearly interpolated for advance ratio. 

The resulting equation is as follows: - (for the right rotor. 


The left rotor is identical except for subscripts) 








ese = ti (.1741 - 6216 u_) +{(B (1.4779 upp +4143) 
To, D EFF 
OGE}, p EFF = 

+ 1.2479 - .8806 ve 


ARR 
ee 
where [2B = ; 
3 2R[|sin(6 + in,) cos ¢| + .0174) 


RR 
Der == Z DOWN + (Le cos inp = Xag! Sin 6 
+ [(Lg sin iy, + 2g) cos ¢ - Yn sin $] cos 8 
= Rotor hub height above the ground 
Lo = Distance from the nacelle pivot to the rotor hub » 
Xac = Longitudinal distance from the pivot to the CG 
ZcG = Vertical distance from the pivot to the CG 
) = Aircraft pitch attitude 
> = Aircraft roll attitude 
in, = Right rotor nacelle angle 
Yn = Wing semispan 
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a -(2) (.1741-.6216n )+ (3 (1.4779y-. 4143) 
EFF 





aa TOGE zs FF 
0) 
= + 1.2479 - 88064 
> 

M NOTE: If 0.283;/7 = 
c : If u > 0.283; a = 1.0 
. or TOGE 
a is(3) > 1.3; ee = 1.0 
EFF Tae 

1.20 
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Figure 10.1. Effect of Rotor Height on Thrust Augmentation Ratio 
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The equation for the effective rotor height to diameter ratlo 
(h/D) ppp was derived by dividing the rotor hub height by 
[sin(@tiy)cos 9]. This yields the rotor height along the shaft. 
For the cruise condition the hub height is infinite, (h/D) ppp 
is infinite and the augmentation ratio due to ground effect 

is unity. Some special conditions which must be observed when 


using these equations are noted in Figure 10's dz 
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11.0 AIRFRAME REPRESENTATION (PREPROCESSOR) 

An airframe representation/preprocessor calculation is in- 
cluded in the mathematical model that enables the user to in- 
put the location of major structural elements of the aircraft 

in terms of water tine, butt line and station line location. 

All lengths, center of gravity distances and inertias used in 

the equations are then calculated. This feature enables the 
user to quickly change the location of major structural elements 


to assess their impact on vehicle response. 


In the derivation of the basic equations of motion, the aircraft 
was divided into three principal mass elements. The fuselage 
mass element (M¢), the wing mass element (my) and the tilting 
nacelle mass element (my). The components of the three mass 
elements are shown below and are available from a standard 

mass properties buildup of the Model 222. 


Fuselage and contents 
Horizontal tail and contents 


e fuselage mass Vertical tail and contents 
element (m¢£) Crew and trapped liquids 
Cargo 
, { Wing and contents 
e wing mass 


Fuel carried in wing 


element (my) \ Fixed nacelles and/or engines 


e tilting nacelle { “Tilting nacelle (including rotors) 
mass element 
(my) 


These three mass elements along with their respective distances 


from the nacelle pivot to the center of each mass element are 
used to compute the aircraft center of gravity distances with 
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respect to the nacelle pivot. The equations for these center 
of gravity distances, derived in Appendix C, and including 


the effects of nacelle tilt are: 


Meeks + X - an 

Xcg = ae 2 - Ty Sw + 2 (x [cos (nz 1) + cos (ine a] 

Zcg = BEE Ml Mwhw - 2 (=) [sin (inp7s) + sin (iup->) 
m 


The masses and distances used in these equations are defined 


on the sketch below. 








Ad N= dart Awe 2 SINT he 
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KY 
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£ we 
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Ve 
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My 
he 
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ph 
Note: Positive distances mp 


are indicated by +z 
the direction of 
the arrows 
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The quantities required to compute mg, fr My, Lye M, L, Myr 

}, hg, hy are available from an aircraft three-view drawing 

and a standard mass properties buildup. The quantities & and 

} (defined in the sketch) are easily obtainable from a drawing. 
The mass guantities (m, My, Mr, m,) are computed from a mass 
properties buildup by adding up the components of each mass 
element as described in the previous paragraph. The lengths 
Re, 2yw,e Hg and h, are computed by summing the weight moments 

of tne components of each mass element about the nacelle pivot. 
The equations for these operations have been derived and are 
presented in Appendix E under the preprocessor equations. 

The input data to these equations include the weight of each 
component, and its location in terms of water line, fuselage 
station line, and butt line. , 

When the center of gravity distance of each mass element has 
been determined, the component and total aircraft mass moments 
of inertia a be computed. The equations for the total air- 
craft mass moments of inertia are presented in Appendix C. 

The moments of inertia of each mass element are computed by 
application of the parallel axis theorem. The moments of 


inertia of each component about its own center of gravity must 


be known. The parallel axis theorem states: 


N 
= ¢ 2 
Tix ) La . ms (yi : z2)| 
i 
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N 
I e) E +m. (zt + xf) 
yy ~ 44, Uyyo, (“iT 2 
N 
o>} E +m, (x* + 2 
Zz a ZZ, i: i 


ON 
p) Tx26, + my (4433) ] 
i=l i 


Iyz 


where N represents the number of component masses. 


These equations have been expanded to compute the moments of 
inertia of each mass element and are shown in Appendix & 

under the preprocessor section. The only additional input data 
required are the inertias of each component about their own 
centers of gravity. These are readily available from the 


mass properties buildup of the Model 222. 


Other lengths required for the mathematical model are computed ! 
in this section. The input data for these computations are in 
terms of the water line, butt line and fuselage station line 


locations of the elements in question. 
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12.0 AERO-ELASTIC REPRESENTATION 

Two aero-elastic degrees of freedom are included in the poe eo 
rotor mathematical model. These are first mode wing vertical 
bending and first mode wing torsion. The stability and con- 
trol characteristics of flexible airplanes may be significantly 
influenced by distortions of the structure under transient 
loading conditions. When the separation in frequency between 
the elastic degrees of freedom and the rigid body motions is 
not large, then significant aerodynamic and inertial coupling 
can occur between the two. Many of the important effects of 
elastic distortion, however, can be accounted for simply by 
modifying the aerodynamic equations. The assumption is made 
that the changes in aerodynamic loading take place so slowly 
that the structure is at all times in static equilibrium. 
This is equivalent to assuming that the natural frequencies 
of vibration of the structure are much higher than the fre- 
quencies of the rigid body motions. Thus a change in load 
produces a proportional change in the shape of the airplane, 
which in turn influences the load. This is known as the 
method of "quasistatic" deflections where all the coupling 


occurs in the aerodynamic equations. 


The wing uncoupled natural frequencies were investigated to 


determine which method would be used. Table 12.1 shows the 
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TABLE 12.1 WING UNCOUPLED FREQUENCIES (BLADES OFF) 
CRUISE CONFIGURATION 










Symmetric Mode 


Vertical Bending 
Chordwise Bending 


Torsion 





Antisymmetric Mode Frequency 


Vertical Bending 







11.2 cps 





Chordwise Bending 





9.1 cps 


Torsion 





5.7 cps 
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Model 222 wing uncoupled frequencies for the cruise condition 
for both the symmetric and anti-symmetric modes. As can be 
noted in the table, the lowest vertical bending frequency is 
3.6 cps and the lowest wing torsional frequency is 5.7 cps. 
The rigid body short period mode varies from approximately 0.40 
cps to 1.35 cps. Since the rigid body short period modes are 
separated from the elastic modes by a substantial margin, the 
method of "quasistatic" deflection is used to represent the 
wing bending and torsion modes, with the only coupling in the 
aerodynamic terms (through angle of attack). The wing twists 
and bends instantaneously when subjected to an applied load. 
The assumptions made in deriving the wing bending and torsion 
relationships are as follows: 

* No coupling between bending and torsion modes 

* Wings are cantilevered from the fuselage 

* Elliptical loading assumed for the rigid untwisted wing 

* Aerodynamic loads act at the wing quarter chord 

* Wing elastic axis coincident with cross shaft 

* Wing center of mass assumed to lie on the elastic axis 

* First wing torsional mode assumed linear from tip to 


root 


In the mathematical model, wing twist at the tip is calculated 


using the following equation: 
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K, 6, =M 


84 °t act ~ Tpizt * 9 ay P 
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+de" be zs + a 


where: Kg ata sonainaail spring constant 


i= 
Oo. = Wing twist angle in degrees 
MACT = Nacelle actuator pitching moment 
Ik = Engine inertia 
OF = Engine speed 
R = Body yaw rate 
q = Dynamic pressure 
Cw = Wing reference chord 
by = Wing reference span 


Cin, = Wing zéro lift pitching moment coefficient 

dCm./4 = Wing pitching moment slope with lift coeffi- 
cient 

Cy, = Wing lift curve slope 


ORIGID = Wing angle of attack without twist 


Assuming a linear mode shape from the wing tip to the root and 
a cantilevered wing (zero twist at root), the wing twist at 
the aerodynamic center location of the iin is obtained by 
linear interpolation. The wing twist represents the change in 
angle of attack of the wing tip and aerodynamic center and are 


used in the aerodynamic equations. 
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Wing vertical bending deflection is also treated on a "quasi- 
Static" basis. The form of the equation used in the math- 


ematical model for the wing tip deflection is as follows: 


2 N W N — — 
hy = Ky, Zazro + Rwy 2azrRo ~ Kw3 “aERO ~ Mwy ®1 ~ Kws “wac 


where: hy = Wing tip deflection 
W : ; 
ZAERO = Wing lift 
N = . 
ZAERO = Total wing 1ift 
taaRo = Nacelle rolling moment 
an = Vertical acceleration of the nacelle 
4yac = Vertical acceleration of the wing aero- 


dynamic center 


Ky > Kw, = Constants for Model 222 wing 


The form of the equation for the wing deflection at the aero- 


dynamic center is written similarly: 


be N W 2 N = a le 
| Ky Zarro + Kw Zarro ~ Kw. Varro ~ Kw. Sr 7 Sw 
WAC 6 7 8 9 10 
The symbols represent the same quantities as the tip deflec- 
tions except the quantities Kwe to Kwio are different from 


Kl to Ko - 


These equations are derived in Appendix A. Since the wings 


are assumed cantilevered, these equations may be written for 


12.0—5 


a 
WAC 


the left and right sides. The equations as used in the math- 


ematical model are written in Appendix E. 


The wing tip and aerodynamic center vertical bending veloci- 
ties are computed by dividing the change in vertical bending 
deflection by the simulation time frame. The vertical bending 
deflections and velocities are then added to the velocity com- 
ponents at the wing tip and aerodynamic center. These velocity 
components are then used in the calculation of the aerodynamic 


angle of attack. 


In addition to the aerodynamic coupling via angle of attack, 
as discussed above, the wing tip vertical forces and moments 
act as the driving functions to a set of second order equa- 
tions that are forced at the wing vertical bending frequency. 
This results in giving the pilot a “seat of the pants" feel 
for the vibratory aspects of the wing vertical bending mode. 
The equations were written in this manner to see if the pilot 
could induce a P.I.0. (pilot induced oscillation) during the 


piloted simulations due to wing vertical bending. 
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13.0 CONCLUSIONS AND RECOMMENDATIONS 

1 ae of an eleven degree of freedom tilt rotor 
mathematical model and setting up an in-house hybrid 
simulation program using this model have been successfully 
completed. 

2. The simulation model has been successfully checked out 
and validated at the Ames Research Center. 

3. The in-house simulation model is "real time" and executes 
in 40 milliseconds. The Ames simulation is also real 
time with a 50 aati <eacnd time frame. This increased 
time is due to the all digital nature of the Ames simu- 
re 

4. It is desirable to shorten the frame time of the simula- 
tion. This may be accomplished by streamlining the fol- 
lowing elements of the mathematical model: 

* Slipstream aerodynamics 
* Input aerodynamic data in body axes rather than 
wind axes to eliminate axes transforms 

5. The simulation could be improved by incorporating advances 
in methodology in such areas as: 

* Rotor Representation - Formulate a simplified 
analytical model to adequately represent the 


dynamics and aerodynamics of soft-in-plane hingeless 
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rotors for all flight regimes. This would avoid the 
necessity for complex time-consuming table look ups 
of rotor data. 

Slipstream Aerodynamics - Simplify the analytical 
representation based on wind tunnel test data. 
Interference Effects - Improve the prediction of the 


tail downwash environment at low transition speeds. 
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APPENDIX A - TREATMENT OF WING FLEXIBILITY 


As described in Section 12 the large separation which exists 
between the natural frequencies of vibration of the wing struc- 
ture and the aircraft rigid body motions, enables the elastic 
deformations of the wing structure to be calculated on a quasi- 


static basis. 


In the simple treatment presented below, the bending and tor- 
sion modes are considered to be uncoupled. The wing is treated 
as a cantilever with a built-in root end. The wing is free to 
twist about the elastic axis which is assumed to coincide with 
the nacelle pivot line. The center of mass of each chordwise 
strip is also taken to lie on the pivot line. The unloaded 


wing has neither geometric nor aerodynamic twist. 


WING TWIST 
Spanwise twisting of the wing takes place under the action of 
the nacelle aerodynamic and inertial moments, the wing lift 
distribution, and the spanwise distribution of aerodynamic 
pitching moment. The nacelle aerodynamic moments consist of 
rotor hub loads, transferred to the pivot, together with the 
aerodynamic loads on the nacelle itself. Nacelle inertial 
moments include the gyroscopic effects of the rotor drive 


system. 


With reference to Figure A.l , My is the moment supplied or 
absorbed by the nacelle tilt actuator. If K, is the wing 


stiffness as seen by the wing tip, then 
M,, = K, @ (A-1) 


The total moment about the elastic axis due to wing aerodyna- 


mics, nacelle loads and engine gyroscopic torque is 
b/2 
T = if m dy a My + Moyro (A-2) 
O 
The aerodynamic moment about the elastic axis at any station 
y is given by 


m = Me /4 + 2X (A-3) 


where £2 is the section lift and x is the distance from the 
quarter chord to the elastic axis. In terms of the section 
aerodynamic coefficients, 


m(y) = gpV2e2 Cc, + ZeV202C, x (a4) 


c/4 c 


The section lift coefficient, Coe is given by 





ac 
Cc, = k = (o = oe, ¥j- (2xy 
b 


= k ao (On me + 6, (y) ) / Px (A-5) 


where Op is the wing root section angle of attack 


ED is the rotor induced downwash, assumed constant 
spanwise 
OG is the section zero-lift angle 


Oo, is the structural twist at station y 


a/e © 





untwisted position of wing 


Figure A.1. Wing Geometry for Derivation of Flexibility 


[9W7\2 . 
The factor k 142) is introduced so that, for the untwisted 
wing, the lift distribution 1s elliptical. The value of k is 


obtained from the rigid wing elliptical loading as 





._ 4C 
k = = Ly (A-6) 
aD 
Thus the equation for Cy becomes, With Oproqip = ORES! 
a /, (2y\°* J, (2x.\" e 
Co a Be fsarczo 1 G3 + 8, vi aa (A-7) 
In equation (A-4) we can write, for low angles of attack, 
aCm 
one a Ca + c/4 Cy (A-8) 
c/4 O seh 
and therefore 
m(y) = = oV2c4 Cin, *{ Sess + 4 Cy (A-9) 
| AC 9 


The equation for the total wing twisting moment, equation 


(A-2),can now be written as, 


a 1 a + oy2e2 
a Mactuator + Mcyro + | oV2¢7Cm b+ 3 pvTc 


ACh b/2 

_ c/a + x | f Cpdy (A-10) 
AC, Cc oO 

Using equation (A-7), assuming a linear structural twist from 


root to tip and performing the indicated integrations, the 


equation for total wing twisting moment becomes 


T=K 8 =M +M re pV Aberc.. gt oVic? Goma /4 + x 
6°T actuator gyro 4 5 2 a, 
Cc 
x Ba [Ssenz¢zp + ioe ] (A-11) 
n 


The equation for the actuator moment is given in the equations 


of motion, Section 5.0. 


1 
Rearranging, and writing q = qs (1-Cr,) = x pv? 


, d 
M,,+M +4tg_(1-C, )o*}6na | . | ~om +x \ + A- 
fae: SB AYEO 2-8 Ts) ow rigidlaa~ Dwom (A-12) 
ee oe ee ea e- 
K.-2 q.b..c2 C, (1-Cm ) (Com + x) 


where C, , the zero-lift wing section pitching moment coeffi- 
fo) 


cient, is a function of flap deflection: 
Cn = Cy + Case +t or aa (A-13) 


Knowing the tip value of twist, the twist at any other span- 
wise station is obtained by assuming a linear variation of 


twist from zero at the root to the tip value. 


WING VERTICAL BENDING 
The spanwise bending moment at any spanwise station y, on the 
wing is the sum of the bending moments due to wing aerodynamic 
lift, wing weight, nacelle lift, nacelle weight and net torque 
on the nacelle. The expressions for each contribution to the 


bending moments are derived below. 


e® Bending moment due to wing loading. 


Assuming an elliptical distribution of lift the bending 


moment is given by 





a 72 
Mi(y,) =f &£(y) (y-y)) dy (A-14) 
“4 b/2 
= Lob* | "pty" 7 - @y) a (2) 
a b b b/ ‘® 
Y1 


where g, is the lift per unit length at the wing root. Intro- 
ducing the spanwise variable e=cos*(4¥ |making the required 


substitutions and integrating, the bending moment at any point 


Ma(y) = * ae ee 1. eee 
(y) = ——_ = (sin 8-9 cosé)- = sin : (A-15) 





o due to nacelle net yertical load. 
The net vertical force on nacelle is 
a 
F=f = nWy 
where F* is the aerodynamic force and nW, is the inertial 
load on the nacelle. The bending moment due to nacelle 


force is 


MN(y) = a (l-cos 8) (A-16) 


e Bending due to wing weight. 


Assuming a uniform distribution of wing weight 
w b/2 
mM (yz) =-n J wy) (y-y1)4y 
Yi 


and w(y) = 2W/b where W is the weight of one wing panel 


b/2 
2 
. M"(y,) = an { (y-y,)dy 
Yi 


(A-17) 
i.e. 
MY (y) = - aye (l-cos 8 - * sin“é) 
e Bending due to nacelle torque (rolling moment) 
T(y) = constant = T (A-18) 


Total bending moment at station y is therefore 


M(y) = M@(y) + MN(y) + MW(y) + T (A-19) 


Assuming a linear variation of EI from root to tip given by 


EIL(y) = EI [2-2 (22 = EI (l-a cosé), (A-20) 
e) b ‘e) 


the curvature of the wing due to bending is 
oon _"a"2> .. Bee" 
EI y) dy* = 8EI, 


_ nWyb Few 8 (oe Eas —_ a aml 








[228 Q | 
l-a cosé 





EI, [ta cos 8] 2EIG LT -a cos 6 
T 1 
+ ETS (I-a cos 6) (A~21) 


Double integration of this equation yields the following ex- 
pression for the bending deflection of the wing at any point 


y on the span:- 


_ Lp3 bi re nWyb ? 
z(y) = poo + 2S peel 
8nEI, a 8EI, 2 8EIg °3 
nWwb? 4 + Th? 4 (A-22) 
SEI, * 481, °°? 
= Y x 
where $, = | if (sin @ - 8 cos 8)- = sine } : 
dy {dy 
| Z l-acos § 
% : 1 8 
—_ > = : -COS 
2 3 | | 1l- a cos 5 ay } a 
ra oO 
y Y 1.9 
6, = { | l-cos 6 - 7sin“é 
4 l-acos 6 dy ay 
O fe) 


Y a 


| / ae: WY GY 
l-a cos 6 

= | | 

re 


and where the wing lift (2 wing panels) L=t 2£5b. The function 
¢) through ¢5 were obtained numerically and are presented in 


Figure A.2. 


: he W 
Since L 2 2 AERO 
a N 
FC= - 
2x ERO 
N 
re L AERO 
1 7 o£ _ 
nWy = 7m, ZAERO = 3 "w “WAC 
m 


nWy = My ap 
where m, is the mass of two wing panels 
m is the total aircraft mass 
awac is the acceleration of the wing aerodynamic center 
ap is the acceleration of the wing tip 
and since the values of 4, through ¢5 are constant for any given 
station y on the wing we can write the final equation for wing 


bending in the form 


- K a 
Ws WAC 
where hy = -Z 
3 
ee. we Bat2 
l 8EI, 








2 ve) 
3 
K,, = sie 
Na. : 4BIz 
_ Mb? 
K, = BN $2 
m4 8EIg 
Kw — myb >> 4 
2 8EI, 


This is the form given in the computer representation. The 
bending deflection at the aerodynamic center and at the wing 
tip are obtained using the values of $)> $. appropriate to 


these stations. 


VALUES OF $, > 





FRACTION SEMISPAN 


Figure A.2. Wing Bending Functions 


APPENDIX B - DERIVATION OF LANDING GEAR EQUATIONS 


Presented below are tie eGuaevens for landing gear forces and 
moments arising from ground contact. The derivation accounts 
for brake and friction forces together with a simplified re- 
presentation of the oleo dynamics. Nose wheel steering is 


not included. 


With reference to Figure B-1l the distance from the center of 
gravity to the bottom of the right main wheel following a 
positive pitch rotation is 

he = X Sin 6 - Z cos 8-f (B-1) 
where X and Z are the coordinates of the hub of the wheel re- 
lative to the C.G. and r is the tire radius. If the aircraft 
is now rolled right, through the angle $, the bottom of the 
right gear moves through a distance 

hy = [y Sin ¢ + (Z+r) (cos p-1) | cos @ (B-2) 
The height of the bottom of the wheel above the ground is 
therefore 

h = Hog + her Ng (B-3) 
and the oleo deflection during ground contact is given 


by 


Hcg + hg = yg (B-4) 


hm = 
z cos ¢ cos 8 


By differentiation of equation B-4 and making small angle 
assumptions regarding the aircraft pitch and roll angles during 
touchdown, the rate of change of oleo strut deflection is 


B—1 





View in Direction > 


ofr. "x" 


Figure B.7. Geometry of Landing Gear 


obtained as 


H 
h_ = “CG + XQ - YP (B-5) 
cos ¢ cos 8 | 


Assuming that the oleo response is that of a second order 
System, the equation of motion for the landing gear is 

Fo = Kop hp + Dog hy (B-6) 
where Kop and Dox are the equivalent spring rates and damping 


for the oleo, and Fg is the force on the landing gear strut. 


Tire Friction and Side Force 

The friction force acting on each tire during ground contact is 
resolved into a force F,, along the line of intersection of the 
plane of the wheel and the ground plane, positive forward, and 
a side force F, at right angles to F,, lying in the ground plane 
and positive to starboard. The friction force Fg, is assumed 

to be proportional to gleo force and the amount of braking 


exerted by the pilot. The side force 1s proportional to the 


Ooleo force. 


The components of tire friction are: 
- u Es 
a = (ug + Wy Ba) "6277 (B-7) 


Fs = (B-8) 


Us FGZ ToT 
where ug, Hy and ug are the coefficients for rolling friction, 
brake friction and sliding friction. Bo is expressed as a 
percentage of full brake pedal deflection. The signs of the 
forward and sidewards velocity are introduced to properly orient 


the tire forces. 


The force and moment contributions of each landing gear to the 


aircraft total forces and moments are, assuming small angles; 


AX, = Fy - Foz (B-9) 

bY, = Fe + Foz ¢ (B-10) 
AZ. = ree ae 7 Gz. (B-11) 
AM, = ~A2ZpXy + AX (Zn + Ly + ho? | (B-12) 
AL, = 42n Yn 7 AY, (Zn + YQ + hyp ) (B-13) 
AN, = -AXp¥y_ + XpAYy (B-14) 


where n=1,2 and 3 denote the left main gear, right main gear and 


nose gear, respectively. 


The total contribution of the landing gear forces to the forces 


and moments at the center of gravity of the aircraft are: 


3 
AXiG = Lt ay 
n= 
3 
A¥yg = 2] AXy 
n=l 
3 
AZLG = Ls Ady 
n= 
3 
A4LrG = A shy 
n= 
3 
AMG = La AMn 
n= 
3 
ANG = A ANy, 
n= 


APPENDIX C - VELOCITY AND ACCELERATION TRANSFORMATIONS AND 


CENTER OF GRAVITY/INERTIA EQUATIONS 


C.l Velocity Transformations 
The calculation of aerodynamic forces on wings, fuselage, nacelles 
and tail surfaces eeauires that the angle of attack and relative wind 
velocity at these surfaces be known. These velocities are obtained 
most conveniently in terms of the velocity of the pivot reference 
point, 
With reference to Figure C.l1 , the velocity of a general point in the 
aircraft relative to the airplane center of gravity is 

y= SE (C-1) 


ro 


aU KE 
where r is the radius vector from the c.g. to the point and 2 is 
the angular velocity of the aircraft. Thus, expanding equation C-l, 


the velocity of the pivot relative to the c.g. is 


ut = X. + QZp = YpR 


p Pp 

ee ae (C-2) 
Vp Yo Pa, + XR 
Wp = Zp + PYp = QXp 


where Xpe Yp and Zn are the distances of the pivot from the c.g., 
measured positively forward, to the right and downwards, respectively. 


If we measure all distances from the pivot location then Xp = -XcoG, 
Yp = -Ycoq = 0, Zp =-2cg and the velocity of the pivot relative to in- 
ertial space can be written, 


V+ PZ (C-3) 


p p cg ~ XagFk 
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where U, V and W are the components of the velocity of the airplane 
center of gravity. 


The velocity of a point in the aircraft relative to the pivot is 


u= x + QZ - YR 

yey + Re = Pz | (C-4) 

w= z + PY =- QX 
where X, Y, and Z are measured from the pivot to the point. By 
adding equations (C-3) and (C-4) the velocities of the following 
components are obtained relative to inertial space. The indicated 


distances are measured relative to the pivot. 


Velocity of Horizontal Tail Aerodynamic Center 


Upp = Up + ZypQ 


< 
ae 
| 

t 


Wap = Wp - XympQ 
Velocity of Vertical Tail Aerodynamic Center 


+ Z 


Uy = Up vr® 


Wyp = Wp t Xd 


Velocity of Left Wing Aerodynamic Center - Body Axes 





ulw = Up + Q (wac + Fay) + Ywack 


WAC 
q =_ _ =— : 
Wow ~ “p 7 YwacP 7 %wac® + Py 


Lyac 


C—3 


where hj, is the elastic deflection of the left wing aerodynamic 
WA 


center. The equations for the right wing are obtained by substituting 


= =T i 


Y 
RWAC WAC 


and hy = hy 
RWAC Lwac 


Velocity of Left Wing Aerodynamic Center-Chord Axes 
In order to compute wing angle-of-attack the velocity components are 
required relative to the wing chord line. If the wing chord makes an 


angle i, with the body centerline then 


Upw = ULW cos aes ~ wiw sin ly 

Vw = Yiw | (C=8) 
' t : 

Wiy cos i, + Wry sin i, 


The equations for the right wing are obtained by changing the subscript. 


Velocity of Left Rotor Hub - Body Axes 


u. + RY. - L (i + Q) sin i 


+ 
RL P N gs ‘*NL Qh 


NL ly, 
VRL = Vp + L,(R cos in, + P sin int) - Phi, (C-9) 
why, = Wp - PYyn - Les (int + Q) cos NL + Nir, 


where Le is the distance from the rotor pivot point to the rotor hub 


and nL is the deflection of the wing tip. The equations for the right 


hub are obtained by changing subscripts and substituting Yy = - Yn- 


c-4 


Velocity of Left Rotor Hub - Shaft Axes 


Since the rotor aerodynamic forces and moments are functions of the 
shaft angle of attack and sideslip, the velocity components are required 


relative to shaft axes. 


UpRy, URr, cos iy; - Wer, sin inz 


Wry, = Why, Sin in, + way, cos iny, 
The corresponding equations for the right hub are obtained by changing 
the subscript. 
C.2 Center of Gravity and Inertia Equations 
Equations are required that express the overall aircraft center of 
gravity position and inertias in terms of the centers of gravity and 
inertias of the individual mass components. In order to do this a 
fixed reference point is chosen in the aircraft defined by the inter- 
section of the line joining the nacelle pivots and the vertical plane 
of symmetry of the aircraft, see Figure C.l. A get of axes PXPYPZP is 
taken at this pivot reference point, parallel to the axes OxYyZ at the 
aircraft center of gravity. If the location of the aircraft center of 


gravity with respect to the pivot reference axes is(Xte¢, Yace Zac) and 
if (%¢, hg) and (2%, h,) are the x and z coordinates of the fuselage 
and wing masses measured from the pivot, then the following relation- 


ships are obtained between the centers of mass of the components and the 


aircraft center of gravity. 


Fuselage CG Relative to Aircraft CG 
_ a 
Xe = Le — XcG 


Xe = he - 4cG 
Wing CG Relative to Aircraft CG 

X = 2 = X 

w WwW CG 


a i 
4, =h, - 466 


Nacelle CG Relative to Aircraft CG 


— . —" = é 

Xvre = £ cos (inp d) Xing 
Xun = 8 (3 =, 2) x? 

NL ~ cos (Int ae ox 
: . é 

ZR = 2 sin (lip - r’) - Zee 


; : a 
2NL = £ sin (ing = r) = Z2ccG 


(C-11) 


(C-12) 


(C=13) 


where 2 is the distance from the nacelle pivot point to the nacelle 


c.g., and A is the angular depression of the nacelle center of mass 


below the nacelle pivot, when the nacelle is in the down position, 


see Figure C-l. 


Aircraft Center of Gravity Position 


By taking moments about the pivot, the aircraft center of gravity 


is given by 


Me 2 + My, by (™s) 
XccG = m + & TI cos (iny,~A ) + cos (iyp-A) 


(C-14) 


; Me he + m, hy TN | 

Zac eee } . sin(iyy~-\) + sin(iyp-)) 

The equations of motion (Section 5) require the first and second time 
derivatives of the center of gravity position. They are as follows: 


Center of Gravity Velocity Relative to Pivot Point 


o/ 








(C-15) 
z Qg -S (j 1) + j (i | 
= —}/i,,,cos (ixnp- iw, COS (iw7 = 
CG m NR NR NL NL 
Center of Gravity Acceleration Relative to Pivot Point 
= i" t TN oo co o 2 
Xog = ~2( an! | inrsSin(inrp-A) + inpsin(inyg-’) + iy, cos 
; ° 
= + j i aa 
(inp) + iyp cos (ing | (C-16) 


My \ | © 09 of 
Zcc = we (=) | Eunos (iy) + iyy,cos (iyy A) - 1yy,Sin 


ae 
(inp 7A) - iypsin Giye®) | 
Pilot Station Velocities - Body Axes 
The velocities at the pilot's station are required in order to drive 


the visual display. From equations (C-3) and (C-4) the components of 


velocity of the pilot's station in body axes are: 


C—7 


PA P PA PA. 
VPA = Vp + Ripa - PZpn 
Won = Wp + PY¥pa — Spa 


C-3 Pilot Station Acceleration - Body Axes 


The pilot station acceleration is also required to drive the visual 


display. These accelerations are derived here. 


The velocity at the pilot's station is 


+ Orpaz 
6t 


Vv =V +2X 


a 
“PA  —CG =PA 





where rpq is the vector from the aircraft CG to the pilot's station 
or 





and is the rate of change of the pilot's station with respect 


6t 
to the aircraft CG. 


The pilot's station acceleration is 








dVpa = Wee + 4 dq / Spa 
SDA — (@X x5.) + — 
dt dt dt dt \ é6t 
6 é 6 xr 
_ 0 Ipa Ipa 
= ag + — (2 X rpg) + Q@X (QX pa) + + Ak 
$t ét 6t 
) 6x | 2 2 
» ». » 88x. 30% SPR eae 28) =o 2 S <pa 





a = Pl + 5 + Rk 
Y Y : + (2 Z ) k 
ep Ah Rea) dt pn Poe) J pe See? SS 
OrpaA X A s e A a A 
Re en Maal ee (Yo Ne) ee Ae hag & 


and noting that Yog and the time derivatives of Xpyz, Ypa, Zpa 


are always zero, the above equation yields the pilot's station 


accelerations as: - 


X 
‘ 2 2 
axpa = (Q + PR) (Zpyn -Zcgq) + (Q + R ) (Xceq - &£pya) 


+ Ypa (PQ —- R) - £020 - X ae 


avon = Y*AERO+ (P - QR) (2cq - Zpa) + (R + PQ) (Lpa - XG) 
m 
2 2 . , 
=" pa (R +P) + 2 (PZccq ~- RX¢q) 
Z 
AERO , 2 2 
azpa = - (Q - PR) (Xog - &pa) + (P + Q >) (Zeq - Zpa) 
_ AERO 
where kee. ae etc. 
Xpn = %pag, the distance from the pivot to the pilot's station 


C.4 Aircraft Inertias 
The aircraft roll inertia about the aircraft center of gravity is, 


from the parallel axis theorem, 


r= 4+ WW 4 NL, {NR 


2 2 2 2 2 
XX XxX xX XX xX a MZ 5 Ba My ayy = 2myYy a My ZyG7, a My ZR (C-17) 


where ae etc., are the inertias of the various components about 


their individual centers of gravity. 


| : : NL NR 
In the case of the nacelles the inertias I,,, I 


xx are dependent on 


the nacelle tilt angle, iy. These inertias are related to the 


inertias of the nacelle with respect to a set of nacelle-fixed axes 


O"xyz placed as shown in Figure 5.1. The relationships are 


N _ .N N N ae ; 

Lx = TAX, + (TZ - Tx.) Sin ly Tez sin 2in 

N -23.-4N (C-18) 
ie —— ae i 

Vy YYo 

We, 4 ON. S0seie week ean. 04 

ZZ ZZ, XX, ZZy N KZ oe N 

N _ +N . 1 ; : 

Ixz = Ixz, 608 2in + 5 Pee - T2z,) Sin 2in 


Using equations (C-18) together with (C-13), (C-11) and (C-12), 


in equation (C-17), the roll inertia becomes 


2 in £ W N N = N re ae ee ae 
eee = cae + 1 Rae + 2Tex, + (TZ Tx.) (sin int + sin inp) 


N a 2 
- toes (sin 2ihw7, + sin 2inp) + 2 My Yay + meheZe 


oO 
é / 
+ mohiZzy ~ Mpe2e2og — My4y4cG 


A! ’ 
My2nr2eG ~ ™y4nr@cc 


- iy [Bypsin (yp - ») + Zy7,5in (ing, - y) 
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oe ~- ——_ ae - 


N N ea oe 
+ 2 + = + Ss 
XX xX Tx, (I 2. Tox, ? aan “NL “a 1yR? 


A * ‘ 2 
- I ; (sin Zins *"2inp) + 2 My Yay + meh eZ 
+ m 2 - 2M, [ae sin (ine —- r) + 2nr, sin (ing - ) 


since the terms containing Ene sum to zero. 


Similarly 
aor = i + ie + 1 (cos 2h + cos Zip? 
+ 5 (I xo ~ Dt) (sin 2i, + sin 2i.)) + m.2,2, 
+ MyZyly + My | Zar cos (inp - 4) + 2 cos (in, - a) 
Gees 1) S tig iy Te yy eee = ivy.) 


2 2. 
+ (IN - IN. ) (sin igs + sin inp) + Ixg (sin 2iyy, + sin 2inyp) 
Oo O Oo 
- (mh 2 - + m hi) + My % [Zr sin (Liss, - d) 
e s 2 
+ Zur sin (ine 7 a) | + 2miYx 


Similar expressions are obtained for I,, and Izz and these are 


presented in Appendix E. 
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APPENDIX D - CALCULATION OF SLIPSTREAM-IMMERSED WING AREAS 


The wing areas washed by the rotor slipstreams are required 
in the calculation of wing lift and drag. These immersed 
areas depend on rotor shaft inclination, wing angle of attack 
and sideslip, and rotor thrust. The equations presented in 


Appendix E for the immersed areas Sis and S;_ were obtained 


+R 
as follows. 





The above sketch shows a rotor under conditions of combined 


angle of attack (a, 7 ) and sideslip (8). The resultant angle 


of attack of the shaft is given by 


-1 
dp = cos (cos Gn 7. COS 8) (D-1) 


If the rotor shaft is inclined to the fuselage centerline at 


angle iy and the fuselage is at angle of attack o¢ then 


Opp. = %¢ + iy (D-2) 


The rotor "sideslip" angle, ¢, is defined by 


_ Tan 86 
c = Tan i oe (D-3) 
| Sin nd 


and is the angle shown in the sketch. 


Figure D.1 presents four views of the geometry of rotor 


slipstream/wing planform interaction. 


Figure D.,1lf[a] is a view of the plane taken through the rotor 
shaft parallel to the aircraft vertical plane of symmetry. The 
line PT is the wing chord, the distances PC and hp are the 
horizontal and vertical coordinates of the pivot measured from 
the wing leading edge, and &£ is the spinner-to-pivot shaft 


length. 


Figure D.l[b] is a view taken normal to the rotor disc plane. 
In this view, the traces of the slipstream on planes taken 
through the wing leading and trailing edges parallel to the 
disc plane appear as circles. This assumes that the slip- 


stream is a sheared circular cylinder. 


Figure D.l{c] is a section taken in the plane containing the 
rotor shaft and the freestream velocity vector V,. The angle 
« is the deflection of the slipstream relative to the free- 
stream direction. Planes are taken through the wing leading 
and trailing edges parallel to the rotor disc. These inter- 
sect the rotor shaftline at the points O and T, and intersect 
the slipstream centerline at the points O' and Oo". These 
points enable the slipstream traces shown in (b) to be con- 


structed. D-2 


aS 


Figure (D,l{d]) is a view taken perpendicular to the wing 
surface showing the areas washed by the slipstream. For con- 
venience this view combines the immersed areas of both left 
and right wings. In general, the imprint of the slipstream 
on the wing will be bounded in the chordwise direction by 
curved lines; however, the approximation is made that these 


lines are straight. 


The immersed area of the right wing panel is (assuming that 


the tip is immersed), 


2. ah 
SS; = 2(PM + TN)c 
digs =‘ ) 
” = (PR + RM + TS + SN)c (D-4) 
From Figure D.1{b] PR = OO! sin ¢ (D-5) 
From Figure D,l[c]  o0O0O' = (%-0OD) Tan (a,-e) (D-6) 


From Figure D.1[a] OD = PC cos (iy7 iy) “A, sin Giy-dyy) (D-7) 


From Figure D.1[b] RM = R'M' = [Ps - O'R'?¢ (D-8 ) 


From Figure D,1{[b] O'R' = O0O' cos ¢ + OP (D-9) 


> 


From Figure D,1{a] OP = PC sin (iy- ly) + hpycos (in-iy) (D-10) 


These equations define the leading edge intersection PM. If RM 
is zero or negative, the slipstream does not intersect the 
leading edge and the wing is considered to be unaffected by 


the slipstream. 


For the trailing edge intersection, TN: 


TS = 00" sin ¢ (D-11) 
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D-4 


OO"=(% + c cos (iy-iy)-OD) Tan (ap-e) (D-12) 


2 
SN = S'N' = a o"6'4 (D-13) 
O"S' = 00" cos zc + TT! (D-14) 
TT' = OP ~- c sin (iy-iy) (D-15) 


If we write 


1 = PR, bo = RM, 53 = TS, and E4 = SN 


then, using the above equations, 


Ey= [£-PC cos (iy-iwy)+ h Sin (iy-ly) J Tan(ap-e)sin € (b-16) 


P 
and 
E5™ Ps —{[£-PC cos (in-iw) thpsin (iy-iy) ]Tan(ap-e)cos ¢ 
+ PC sin(iy-iw) + hpcos (iy-iy) } (D-17) 


The corresponding equations for €, and €, are obtained by re- 


placing PC in (D-16) and (D-17) with (PC-c) 


Thus the immersed area of the right wing panel is given 


by Sip = > c (Ey + 9 + &3 + &4@) (D-18) 


From the symmetry of Figure D.1(d), SN=BS and RM=AR. The 
total immersed area of both wing panels is 


Si, = c (AM + BN) = . c (2E5+2E4,)=C(Ea+ &4) (D-19) 


and theretore the immersed area or the Lert wing 1S obtained 
from 
i 


= Si,7 §8j (D-20) 


L T R 
The above equations correspond to those presented in Appendix 


E for calculating immersed wing area. 
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APPENDIX E COMPUTER REPRESENTATION 

The equations derived in previous sections of this report have 
been collected and written in a format to facilitate computer 
programming. The complete set of equations which define the 
wiodel 222 simulation mathematical model are contained in this 
section. The computer block diagram for the simulation is also 
included. Each element of this block diagram contains an in- 
dex number. Figure £,1] lists the index number, the name of 
the element, and its page number in this appendix. In addi- 
tion the input and output, where appropriate, to each element 


are identified by their index numbers. 


INDEX 
NUMBE BLOCK DIAGRAM ELEMENT NAMES 


Control Mixing, Load Alleviation System 
and Actuator Dynamics 

Stability Augmentation System 

Density Calculation 

Engines and Thrust Management system 
Rotor Control Coordinate Axis Transforms 
Center of Gravity Calculation 

Aerodynamic Coordinate Transforms 

Wing Equations (Including Interference) 
Wing A.C. to Elastic Axis Transform 

Wing Force and Moment Resolution to Center 
of Gravity 

Horizontal and Vertical Tail Aerodynamics 
(Including Interference) 

Tail Force and Moment Resolution to Center 
of Gravity 

Nacelle Aerodynamics 

Landing Gear Eguations 

Fuselage Aerodynamics 

Fuselage Force and Moment Resolution to 
Center of Gravity (Includes Landing Gear) 
Wing/Rotor Interference 

Rotor/Rotor Interference 

Rotor Aero Input Equations 

Rotor Equations 

Rotor Force and Moment Resolution 

Wing Vertical Bending 

Wing Torsion 

Total Force and Moment Summation About 
Center of Gravity 

Basic Equations of Motion 

Euler Angle Calculation 

Aircraft Condition Calculation and Ground 
Track 

Gust Model 

Preliminary Calculation (Preprocess) 

Trim Loops 
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Figure E.1. Block Diagram Element Index Numbers 
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APPENDIX F MATHEMATICAL MODEL INPUT DATA 

Presented in this section is the input data for the mathema- 
tical model. A general description of the Model 222 tilt 
rotor was given in Section 4.0. Model 222 dimensional data 
and control surface deflections and travels are given on the 
following pages. Weight, balance and moment of inertia data 
for five nominal design operating conditions are defined in 
Figure F.1 . Center of gravity envelopes for the condition of 
nacelle incidence zero (cruise configuration) and nacelle 
incidence 90 degrees (hover configuration) are illustrated in 
Figure F.2. The mathematical model input data are given in 
Section F.l to F.5 and are referenced by page number to the 


equations presented in Appendix E. 


MODEL 222 DIMENSIONAL DATA 


WING 
AREA (THEO.) 200 FT 2 
ASPECT RATIO 5.61 
SPAN (BETWEEN ROTOR ¢) 33.42 FT 
TAPER RATIO 1.00 
CHORDS : 
ROOT 71.8 IN 
TIP 71.8 IN 
MEAN AERODYNAMIC 71.8 IN 
SWEEPBACK 0 DEGREES 
DIHEDRAL 0 DEGREES 
INCIDENCE 
ROOT 2.0 DEGREES 
TIP 2.0 DEGREES 


AIRFOIL SECTION 


ROOT NACA 63,221 (MODIFIED) 
TIP NACA 634221 (MODIFIED) 
FUSELAGE 
LENGTH 38.83 FT 
DEPTH (NOT INCLUDING SPONSONS) 5.45 FT 


WIDTH (NOT INCLUDING SPONSONS) 5.45 FT 


WETTED AREA (INCLUDING SPONSONS) 582 Fr? 
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MODEL 222 DIMENSIONAL DATA (Continued) — 


NACELLES 

ENGINE 
LENGTH 5.58 FT 
DEPTH 2.37 PT 
WIDTH 2.37 FT 
WETTED AREA (PER NACELLE) 21 FT? 

TILTING 
LENGTH 3.70 FT 
DEPTH 3.35 FT 
WIDTH 2.37 FT 
WETTED APEA (PER NACELLE) » 22 Fr? 


HORIZONTAL TAIL 


AREA (EXPOSED) 46.3 FT? 
AREA (THEO) 58.3 FT¢ 
SPAN 15.75 PT 
ASPECT RATIO 4.26 
TAPER RATIO : .379 
DISTANCE (¢/4),, to (c/4) im 20.29 FT 
CHORDS 
ROOT 66.0 IN 
TIP 25.0 IN 
MEAN AERODYNAMIC 48.0 IN 
SWEEPBACK AT 0 PERCENT CHORD 14° 51' 
DIHEDRAL 0 DEGREES 


MODEL 222 DIMENSIONAL DATA (Continued) 


INCIDENCE 
ROOT 0 DEGREES 
TIP 0 DEGREES 


AIRFOIL SECTION 
ROOT NACA 64A010 (MODIFIED 


TIP ~ NACA 64A010 (MODIFIED) 


wo Pa eee De is ; pe ee 3 a eg Rh ee cee! ge “govt 


VERTICAL TAIL 


AREA (EXPOSED, EXCLUDES DORSAL) 35.5 FT2 
AREA (REFERENCE) A323 FT? 
SPAN (REFERENCE) 8.14 FT 
ASPECT RATIO 1.53 
TAPER RATIO : 303 
DISTANCE (c/4),, to (¢/4) a 18.88 FT 
CHORDS (REFERENCE) 

ROOT 8,17 FT 

TIP | 2.48 FT 

MEAN AERODYNAMIC | 5.83 FT 
SWEEPBACK AT 0 PERCENT CHORD 46° 28° 
AIRFOIL SECTION NACA 64A008 


CONTROL SURFACES 


FLAPERON 
AREA (AFT OF HINGE) 52.5 FT 
SPAN (LENGTH EACH SIDE) 151.56 IN 
CHORD (% OF WING CHORD) 30 
SWEEPBACK OF HINGE LINE oO? 
SPOILERS 
AREA. 19.15 FT? 


CONTROL SURFACE DEFLECTIONS AND CONTROL TRAVELS 


Control Surface Deflections (Positive deflection is trailing 
edge down unless indicated otherwise) 


Elevator +20° (Pilot Stick Command- 
Deflection From Scheduled 
Elevator Position) 
Flaperon (Flap Mode) +70°, -0° | 
(Aileron Mode) +20°, -0° (Flaperon Used for 
Roll Control to a Maximum of 35° 
Combined Flap + Aileron Mode 
Deflection) 
Rudder +20° 
Spoiler (Roll Control) 45° (T.E. Up) 
(Max. Download 
Alleviation in 
Hover) | 110° (T.E. Up) 
Umbrella Upper Surface Aft Edge 20° From Vertical 
Lower Surface Aft Edge 10° From Vertical 


Rotor Control Authorities 


Longitudinal Cyclic +2.5° for Pitch Trim Plus 
Maneuver 
+2.7° for Combined SAS + Léad 
Alleviation 

Differential Longi- +4.5° Maximum for Roll Command 

tudinal Cyclic | (Function of Nacelle Incidence) 

Maximum Longitudinal Cyclic 

for Combined Inputs = 7° 

Collective Pitch 0° to 56.5° (at .75R) 


Differential Collective +3.0° Maximum for Yaw Command 
& +4.8° for Maximum Roll Command 


Lateral Cyclic (Function ot Nacelfe incidence) 
+2.7° for Rotor Load Alleviation 


Nacelle Deflection Authorities 


Nacelle Tilt 0° to 105° 
Differential Nacelle 1.55° Per Degree Differential 


Tilt Longitudinal Cyclic 


Pilot Control Movements 


Stick - Longitudinal +6 Inches 
- Lateral +5 Inches 
Rudder Pedals +2.5 Inches 
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F.1 CONTROL SYSTEM INPUT DATA 

The input data for the control system, SAS, thrust management, 
and load alleviation system are in this section, and are 
referenced by page number to the equations presented in 


Appendix E. Figures F.3 to F.1l4present the scheduled function. 


F.1.1 Control System Input pata»? 


Control Mixing (Page E.4) 


Kgpup = -8 deg/inch 
BS = 1.0 

Ke = 1.0 

Ks, = 1-0 

Ks_ = 73433 deg/inch 
Kgig = 0 


Actuator Dynamics 
20 rad/sec 


i! 


oN 


4 1.0 


Lead-lag Dynamics 
Ur-T = 35.5 rad/sec 


C = 18 


Scheduled Functions - Refer to Graphs 


a) Scheduled Longitudinal Cyclic vs Nacelle Incidence 


(1) Gainsand time constants not shown on these pages are 
noted on the block diagrams. 


b) Cyclic Gain vs Nacelle Incidence (Pedals) 
é) Differential Collective Gain vs Nacelle Incidence (Pedals) 


&) bDifferential Collective Gain vs Nacelle Incidence 
(Lateral Stick) 


e) Longitudinal Cyclic Gain vs Nacelle Incidence 
(Long. Stick) 


f) Lateral Cyclic Gain vs Nacelle Incidence 
g) Elevator Deflection vs Nacelle Incidence 


h) Scheduled Lateral Cyclic vs Nacelle Incidence 


Load Alleviation System (LAS) (Page E.5) 
Tras = 0.2 sec. 


LAS Functions 


a Say,’ Say | vs Dynamic Pressure 


Nacelle and Airplane Controls (Page E.6) 


Nacelle Actuator Dynamics 


oe = YN, = 10 rad/sec 


= 1.0 


SNL NR 


Scheduled Functions 

a) Scheduled Flap Angle vs Nacelle Incidence 
b) Flaperon vs Lateral Stick 

c) Spoiler Deflection vs Lateral Stick 


ad) Spoiler Actuator Limit 


Stability Augmentation System (Page E.7 and E.8) 


Gains, time constants and scheduled functions noted on 


block diagrams. F-19 


Roll SAS Authoritiy Limit = +2 inches 


Yaw SAS Authority Limit = + 1 inch 


Pitch SAS Authority Limit 


+ 2.7° 


Thrust Management System (Page E.13) 


N N = .8865 
‘Nui? Tia ae 


Oper = 57.6923 rad/sec 

npR = 1.0 

Ip = 564 slug-ft¢ 

Gg, = 2.5 deg/sec / xvad/sec 
Goa = 2.66 deg/rad/sec 


Go3 = -05 deg/sec/deg 


Scheduled Functions 

a) Turbine Inlet Temperature vs Throttle position 
b) Tp vs (AHP) 

c) 16/78 vs SHP 

d) Output Gain Ratio vs Power Output 

e) Governor Gain Schedule 

f) RPM Select Schedule 

g) Throttle Collective Gain Schedule 

h) Incremental Collective Schedule 


i) Variable Authority Limit 


Rotor Control Coordinate Axis Transforms (Page E.14) 
op = -12 degrees 


DIFFERENTIAL LONGITUDINAL 
CYCLIC GAIN - DEGREES DIFF. 


LONG. CYCLIC/INCH PEDAL ip 





NACELLE INCIDENCE - DEGREES 


NOTE: DIFFERENTIAL NACELLE TILT IS 1.55 DEGREES 
PER NACELLE PER DEGREE OF DIFF. CYCLIC 


~ 06 


e 
i) 
A 


#02 





DIFFERENTIAL COLLECTIVE GAIN 


IN DEGREES/IN. PEDAL 


NACELLE INCIDENCE - DEGREES 


Figure F.3. Differential Long. Cyclic for Yaw Control vs Nacelle Incidence 
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DEGREES CUMMULATIVE CYCLIC 


INCH LONG. STICK bp 


LONGITUDINAL CYCLIC GAIN - 


© - NO ee) 


NACELLE INCIDENCE - DEGREES 


NOTE: ELEVATOR DEFLECT 3.3333 DEGREES 
PER INCH OF LONGITUDINAL STICK | 


MAXIMUM LONG. STICK TRAVEL IS + 6 INCHES 


Figure F.5. Longitudinal Cyclic for Pitch Control Gain vs Nacelle Incidence 
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Figure F.6. Load Alleviation System Gain Schedule. 
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NACELLE 
Figure F.7. Programmed Cyclic, Elevator, and Flap Detlection vs Nacelle Incidence 


CONTROL DEFLECTION - DEGREES 





LATERAL STICK DEFLECTION -86 - INCHES 


MAXIMUM LATERAL STICK TRAVEL IS + 5 INCHES 


Figure F.8. Roll Control Deflection vs Stick Deflection 
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AIRSPEED IN KNOTS 


Figure F.9. Spoiler Actuator Limit vs Airspeed 
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- OUTPUT GAIN RATIO 


o> 





POWER OUTPUT - HP 


Figure F.12. Engine Characteristics Lycoming T53-L13 Engine 
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Figure F.13. Thrust Management System-Scheduled Parameters 
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Q SELECT - REV. PER MIN. 


0 10 20 30 40 50 60 70 80 90 100 110 
NACELLE INCIDENCE _ DEG INREF 


Figure F.14. Thrust Management System-Scheduled Parameters 


F.2 ENGINE INPUT DATA 

The input ace for the engine performance subroutine is given 
in this section, and are referenced by page number to the 
equation peasented in Appendix E. Plotted data are shown 


in Figures F.15 to F.18. 


F.2.1 Turbine Engine Performance Input Data 


Engine Performance Data (Pages E.10, E.1il and E.12) 
SHP* = 1550 


WDTIND = 1.0 
NLIND = 1.0 
NL@IND = 0 
QIND = 1.0 


® << a 
Wuax/¥ oleae Bx 8 


Ny iay/NE = 1-04 


(N7/¥81/N¥) max = 0 
Qyry/Q* = 1.446 


N /N¥, = 1.128 
IIyax’ 11 


N* = 25425 RPM 


* 
I 
(NTI/NII pay?! pep = .8865 


pop = 57.6923 
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Tabular Engine Cycle Input Data 


a) Values of Referred Horsepower 


b) Values of Referred Fuel Flow 


c) Values of Referred Gas Generator Speed 


ad) Values of Referred Power Turbine Speed 
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REFERRED SHAFT HORSEPOWER - SHP/V@ /SHP* 


MACH NO. 


NOTES: SHP* 


Ny* 
* 
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Figure F.15. Turbine Engine Performance - Engine Cycle 1.78 
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Figure F.16. Turbine Engine Performance - Engine Cycle 1.78 
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Figure F.17. Turbine Engine Performance - Engine Cycle 1.78 
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Figure F.18. Turbine Engine Performance - Engine Cycle 1.78 
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F.3 ROTOR AERODYNAMIC INPUT DATA 

The input data for the rotor aerodynamics are given in this 
section, and are referenced by page number to the equations 
presented in Appendix E. Tabulated coefficients of the curve 


fit equations are shown in Figures F.19 to F.27. 


F.3.1 Rotor Aerodynamic Input Data 
Rotor Thrust (Page E.54) 


th = ~ 10 
T> = ~ 10 
R = 13 Ft. 


Rotor Force and Moment Calculations (Page E.60) 


for = fpy = 1.0 
fypr = fur, = 1-0 
fsrr = fsp, = 1-0 
fpmr = fpm, = 1-9 
fymrp = fym, = 1° 
for = fg, = 1.0 
fpp = fp, = 1-0 
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Figure F.27. Constants for Cyclic Pitch Effectiveness in Rotor Equations 


F.4 AIRFRAME AERODYNAMIC INPUT DATA 


The input data for the airframe aerodynamic data are given in 


this section and are referenced by page number to the equations 


presented in Appendix E. 


sented in Figures F.28 to F.30 . 
F.4 Input Data 
PAGE PAGE 
E.21 Cy, = 3.94 l/rad E.43 
aw 
E. 28 Cr. = Le2se2 
MAX 
E.3l KoQ = -.0975/RAD E.44 
Ko2 = ~O15 
Ky = 1.90 
K, = 1.0 
E.32 fey = 60 ft* 
D/T = .05 
Kp1/T = 0.0 
Kp3/T = -09 
Kp4/T = .05 
KM1/T = 0.0 
KM2/T = 0.0 
KM3/T = 0-0 
KM4/T = 0.0 
eHToparpt = 16 DEG 
= .061 1/DEG E.49 
“Layt oom 7, 
= .0084202 
“Doxt : 
B39 SE = -.025 
C = .0546 1/DEG 
Xaver 
.0078915 
“Dovt sie | 


F-A4 


CMON 


ooooo0ooio1o0coe 


Plotted aerodynamic data are pre- 


1.0 


1.0 


-5236RAD/>.5236RAD 


.001821/-.016179 


.04773/-.2034 
.16086/-.071138 
.1087 


© 
© 
~J 


® 

_ 
© 
© 
~I 


.0075705 
18 
-.03581 
~2561 


.05 
.922/RAD 
0 


Q 
-.478 


E.49 Kg = 0 
K = 0 
10 
Cmor = -0001883 
Cyor = 0 
4CyiG = 0 
Kan. = .0537 
E.52 Ty) = Q 
T. = -.04808 
T3 = .3795 
T9 —_ ree 


E.60 frp = fyrpr = fsrR = fpmr =“ymMR = for = fpr = 1-0 


BeOO (OChwe/ 4 o=.93915 


dcr 

Cl = ~.065 

C2 = =-.0025 1/DEG 
C3 = 0.0 1/DEG4 
Cha = 3.94/RAD 
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Wing Aerodynamic Input Data 
4 4 


Coefficients of } } IA, g4y%] (Page E.26) 
v=0 u=0 (ut5v) 

Ang = .582990 x 10> 

Ay) 4 6170.20 

Ap. = .391649 x 1074 

Ap, = +110058 x107> 

Ap, = -.159415 x 107! 

Ap. = .245484 xl0-4 

AD ¢ = .265950 xlo73 

Ap, = +404673 x10-> 

AD g = -,152693 x1l0-6 

AD g = .102320 x10-8 

’D19 = -.313543 x 10-5 

ADI = .624554 x10-6 

AD > = .141804 x10-6 

AD, 7 -,.821732 x10-8 

AD, .119984 x10~9 

Api, 7 7+474069 x10-5 

ADig = J7717 40. -%7.107° 

Ap,, = 7+800800 x Lor? 

Anyg = +208761 x 107% 

Apnyg = ~-114899 x 10-10 

Apoy = 1238184 x10-6 

Apo, = +196213 x 10-7 

Apo. == -.204613 x1l0-8 

Apo, = .133330 x 10-10 

Ap v = .492127 x10713 NOTES: 6, a in degrees. 
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Figure F.28. Model 222 Downwash Functions @ Cy = 0, i,, = + 2.0° 
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WAKE SKEW ANGLE ~- X - RAD. 


ESTIMATED ROTOR/ROTOR INTERFERENCE PARAMETER 





THIS FUNCTION IS SET 
EQUAL TO ZERO 






-4 -8 1.2 
WING LIFT COEFFICIENT - Cy, 


=i 
WING ON ROTOR INTERFERENCE 


Figure F.30. Rotor/Rotor and Wing/Rotor Interference 
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F.5 GEOMETRIC, WEIGHTS AND BALANCE DATA 

The input data for the Model 222 geometry, weights and balance 
are presented in this section, and are referenced in Appendix 
E. Input data for the preprocessor calculations are not 
presented, but are easily obtainable from an aircraft three- 
view drawing and the weights and balance data presented in 
this section. It should be emphasized that the lengths and 


inertias presented here were calculated using the preprocessor. 


F.5.1 Input Data 


Page Page 
eae: Raxeceaee- ct £.23,E.17 i, = 2 DEG 
Vane = 8.333" Et E.31 by = 33.417 ft 
= 6. 5 
Lc = 4.94 ft 
Bs3d Log = 0.0 
Yy = 16.666 £t 
E.39 ARwr= 1.768 
Zup = 2.51 £t vt 
— 2 
Xu = —~18.04 £t Sy = 58.3 ft 
Zn = -]1],0226 ft SyT = 43.3 £t- 
E.20 PC = 2.36 ft, Fyy=0° 2g, 7 7-53 ft 
Y = -3.86 ft 
Cy = 5,983 ft *G. = 3.86 1 
= Y = Q 
Sy = 200 ft* G, 


E.50 


Ee 61 


E.62 


EB. 64 


lag 


ll. 
a 


=3%,7 (1 

S307 Et 

10.67 

1.065 ft 
1.065 £t 

.60 ft 

3840 lb/ft 
3840 lb/ft 
3840 lb/ft 
600 lb/ft/sec 
600 lb/ft/sec 


600 lb/ft/sec 


03 
-005 


a) 


~-84 ft 


3.66 ft 


564 slu-ft? 

1.47 slug-ft? 
.59678 x 10. 
.1637 x 10. 
.58356 x 107° 
.2959 x 1072 


1656 x 1072 


CW, - = 5 
SW = 5 
OW = .95 
OW = .5 
ow = .5 
Sn = .1709x1074 
Ky, = .05768x1074 
Kw = ,1221x107° 
KW = .0847x107¢ 
KW) .0559x10~¢ 
Wy] = 19.92 rad/sec 
ww2 = 19.92 rad/sec 
Ww3 = 19.92 rad/sec 


ww4 = 19.92 rad/sec 


H 


0.98 xl0°FT-LB/RAD 


XWAC = (275 
C 


W 
Ypa = 0 
don = 6.75 £t 
Zon = 4.75 £t 


E.68 to 
E.78 


Equations of motion input constant (Weight 


nominal CG) 


My 


My 


Me 


mM 


(£) 
Tex * 


1 (EL 


YY 

ra 
a 
ae 
ty" 


L 
4 
L 


3 


38.32 slugs 

3.39 slugs 

57.88 

82.98 (12321 LBS) 
789.3 slug-ft* 
10845.6 slug-ft* 
10707.4 slug-ft?* 
399.9 slug-ft* 
23978.4 slug-ft? 


664.8 slug-ft* 


rt ™)_ 24513.6 slug-ft? 


22 


Tz 


Tex 


Tyy 
132 
Lez 
he 
Ne 


(w) _ 


It 


384.5 slug-ft* 
22.5 slug-ft* 
194.0 slug-ft* 
195.4 slug-ft? 
-20.0 Slug-£f£t?* 
6917 ft 

4.075 ft 

-.775 £t 
~30417 

16.666 £t 
3.3624 ft 
2.841 DEG 


4.94 ft 
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12321 1b, 


F.6 SIMULATION INPUT DATA 

This section presents the input data required to drive the 
Flight Simulator for Advanced Aircraft (FSAA). Figure F.3l 
shows the instrumentation requirements and Figure F.32 shows 


the Model 222 control force gradients and breakout forces. 
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CAB INSTRUMENTATION: 


Instrument Range 
Vertical Situation Indicator +90° Pitch and Roll 
Horizontal Situation Indicator +120° Heading 
Airspeed 0 + 520 KIAS 
Pressure Altimeter QO + 10,000 Ft 
Radar Altimeter Q + 1000 Ft 
Rate of Climb + 6000 FI/MIN 
Turn and Bank + 3 Needle Widths 

+ 1 1/2 Ball Widths 
"g" Meter a1 43) "9" 
Nacelle Angle QO + 120° 
Clock 
Sideward Velocity + 40 Knots 
Angle of Attack + 20° 
Wing Flap Position 0 + 100° 
Rotor Speed 0 + 125% 
kngine Torque Meters (2) O + 125% 


PRIMARY FLIGHT CONTROLS 


Stick (+6° Long.; +5" Lateral) 

Pedals (+2.5") ~ 

Power Lever (0+8" Normal; 0+10" Emergency) 
Nacelle Position thumb Switch 


MISCELLANEOUS EQUIPMENT AND FEATURES 


Back Drives to Trim Stick and Pedals while in Initial 
Condition (1.C.) 

Landing Gear Up - Down Switch with Indicator Light 

SAS ON-OFF Switcn 

Dbetent Switches on Spring Cartridges (Pedals & Lateral Stick) 

Magnetic Brake on Pedals, Long. and Lateral Controls 

Long. and Lateral Beep Force Trim on Stick 

Power Lever Null Meter 

Toe Brakes 

Specified Force Feel System 


Figure F.31. Model 222 Pilot Station Requirements 
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Figure F.32. Model 222 Control Force Gradients and Breakout Forces 
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APPENDIX G - IN-HOUSE HYBRID SIMULATION 

The math model described in this report was mechanized in the 
Boeing Hybrid Simulation Laboratory for the purpose of develop- 
ing and evaluating math model simplifications. This was 
accomplished in a parallel time frame to the NASA simulation, 


which also used the described math model. 


The Hybrid Simulation Laboratory is a large scale hybrid 
computation complex. It is capable of providing simultaneous 
operation of several hybrid and analog simulations, depending 
on problem size. The complex is totally state of the art, 
with recent acquisition of two mini-computers for the purpose 


of multivariable function generation. 


The Hybrid Simulation Laboratory complex is comprised of the 
following elements: 
e Digital 
IBM 360/44 system 
25600 byte core 
32 priority interrupts 
16 hi-speed floating point register 
2 hi-speed, 1 low speed channels 
2 - 800 B.P.I. tape transport 
1 - 2311 disk system 
2 - 2315 disk system 
1 - hi-speed card read/punch 


1 - hi-speed line printer 


2 - alpha-meric scope/keyboard 

1 - console typewriter 

1 - ball printer 

Basic Computer Arts Function Generation System (BOA) 
1 - Interdata processor with 24000 byte core 


1 


Interdata processor with 16000 byte core 


Le) 
L 


16 channels analog to digital 
2 - 16 channels digital to analog 


2 - read only memory software systems 


@ Analog 
4 - 3/4 expanded Applied Dynamics (AD~-4) 
771 amplifiers (all solid state) 
4 resolver expansions 
2 display consoles 

10 ufd integrator system in 6 decades 
1 - 1/8 expanded AD4 maintenance console 
128 channels 100 KC analog to digital converters 
128 channels digital to analog converters 


l applied dynamics 256 


e Analog Output 


4 - 8 channel Brush strip chart recorders 
4 - 8 channel Varian Statos III strip chart recorders 


4 - XY plotters 


e Software System 


Integrated disk resident state of the art system embracing 
"real time" languages: 
Assembly Language 


Modified Fortran IV, Level G 
and non-real time languages 


Non-procedural block modeling, DSL/44 
Fortran IV, Level G 
Full utility system 
Otner special hybrid oriented programs 
G.l SIMULATION ARCHITECTURE 
The tilt rotor simulation model utilized the entire hybrid 
facility. When tied to Boeing's Nudge Base Simulator, four 
consoles of Applied Dynamics from (AD-4's) analog, the Applied 
Dynamics 256 (AD-256) and two Simulator Laboratory analog 
computers were in use. In addition the IBM 360/44 digital 
computer and two Basic Computing Acts (BCA) function generators 
were utilized. Figure G.1 shows the utilization of the hybrid 
facility and also shows the location of the major elements of 


the tilt rotor mathematical model. 


In programming the digital portion of the tilt rotor simulation, 
core size and execution time were of immediate concern. Along 
with the complex wing and rotor representations, there was a 
large number of functions which had to be handled in the digi- 
tal computer with trade-offs considered on core used if functions 


were programmed as tables and execution time for digital table 


G-3 


look-up versus curve-fit equations. In most cases, curve-fit 
equations were used to program functions. A program was written 
to curve fit the various functions needed, and the equation 


programmed for the real time task. 


The single largest difficulty was the rotor representation. 

To program the curve-fit equations for each of the eight func- 
tions, for both rotors, would take 30 milliseconds {timing 
estimates without rotor indicated only 10 milliseconds were 
available). To program as tables and look-up answers, would 
not only take too long, but use too much core. So the rotor 
data was put in the function generation mini-computers (BCA). 
To get the rotor data into format for the BCA, several steps 
had to be executed; 1) data points were input to the curve-fit 
program which punched out the coefficients of the curve-fit 
expansion, 2) these coefficients were input to a program that 
punched data in the correct format at the correct breakpoints 
to be input to 3) the BCA program which punched a deck of cards 


that are input to the function generator mini-computer. 


Although the BCA enabled the programming of the rotor without 
using digital time or core, it did not have enough room to 
hold 8 functions x 2 rotors for the rotor 'maps' of the size 
required. To obviate this, the BCA was multiplexed, such that 
only one rotor's results would be calculated each BCA cycle, 
with the left and right rotor being alternated. In this case 
it took 8 milliseconds per BCA cycle, resulting in a total 


rotor update every 16 milliseconds. 
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As programming progressed, timing estimates showed the time 
frame would be a problem. The objective was a 40. millisecond 
(ms) time frame which results in 7 updates/cycle for the 3.5 
cycle per second first mode vertical bending calculations. 

Due to the large number of angles and trigonometric functions, 
the complexity of the model and the real time requirement, 


every effort was made to reduce the time frame. 


A parallel real time task method, where a 40 ms. time frame 
could be achieved, was selected. This method had two real time 
tasks, a 'Fast' real time task that was calculated every frame 
and a 'Slow' real time task that was executed every 3 frames. 
Thus, it was important to separate the equations to ensure only 
low frequency equations were placed in the Siew loop. In 

order to minimize execution time, the system routines for tak- 
ing the sine, cosine and square root, having unnecessary 
accuracy at the expense of time, were discarded and replaced 

by streamlined routines. Since there are a total of 21 sine- 
cosine pairs and 20 square-roots, the saving was substantial. 
The need for the time savings is emphasized by the fact that 

at present, using the parallel real time task, the total exe- 
cution time is 38 ms. leaving 2 ms. for the foreground options, 
shown in Figure G.2 to be executed. The 40 ms. time frame 


objective has been achieved. 


The digital portions of the simulation were programmed using 


the General Hybrid Program (GHP) structure, which utilizes a 
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Direct control of the analog computer state and 


the interval timer (initial condition, hold, operate) 


Change aircraft trim conditions (airspeed, lateral 
speed, altitude, rate of climb, trim pitch atti- 


tude, trim nacelle angle) 


Control of line printer real-time printout 


Control of line printer trim printout 


Ability to change values of simulation flags 
(landing gear on/off ground effect on/off, 


vertical bending on/off, wing twist on/off) 









Ability to change real time phases (dual phase, 
total phase, plot phase; used to plot any digital 


function) 


Figure G.2. Foreground Options 
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phase overlay scheme. The Basic phase overlay structure is 
shown in Figure G.3. This figure also summarizes what is 
contained in each phase. Of most intervene to this discussion 
are three phases; 1) the Preprocess phase, 2) the Run phase 

and 3) the Dual phase. The Preprocess phase loads the simula- 
tion data and sets up the analog computer by setting the poten- 
tiometers to the correct values and by reading out a test 
condition to ensure that no components are statically bad. 

Once the analogs are set up and checked, control is transferred 
by GHP to the run phase. This phase is in control while 
actually ‘running' hybrid and executing the real time task. 

It is in the run phase that various options are provided, while 
the simulation is being used. These foreground options have 
been described in Pigtive G.2. . The two line printer options, 
the line printer trim sheet and the line printer real time 
printout, are Sever eul tools allowing visibility into the sil- 


mulation equations. 


The Dual phase contains the two real time tasks, the fast 
(RTFAST) and the slow (RTSLOW). Figures G-4 and G.5 show 
what each real time task contains. The execution time of RTFAST 
is 32 ms. while that of RTSLOW is 18 ms. Since RTFAST is exe- 
cuted every 'frame' but RTSLOW only every 3 frames, the execu- 


tion time is 32 + 18/3 or 38 ms. 


The digital listing for the simulation program is shown in 


Figure G.6. This listing contains the fast and slow real 
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Meera 
1. ANALOG TO DIGITAL 1/0 8. EQUATION OF MOTION SECTION 
@ Reads analog ADC lines @ Call gear subroutine 
@e Converts to floating point @ Total Fuse Aero 
® Calculate total aircraft 
2. ENTRY FOR STATIC CHECK OF FAST REAL Aero Xarro- YAERO’ ZAERO: 
TIME TASK L M N 
pce meena ae eat AERO’ “AERO’ “AERO 
@ Used for test cases ne I/O @ Break Zarro- LaERo: MAERO 
3. ANGLE INITIALIZATION SECTION into vertical bending/non- 
ee _—____—O OOOO vertical bending parts 
@ Sin, cos iyy & ing @ EOM coefficients 
ar e Vertical bending equations 
NACELLE with flag 
@ Sin, cos iyy-\, iypo-A using trig @ Torsion equation with flag 
© é$rrap2 @ Fill DAC array (64) 


4. VELOCITY SECTION(VELOCITIES, VELOCITIES?, 
FREESTREAM, DYN. PRESSURE, TRANSFORM. ) 9. DIGITAL TO ANALOG 1/0 


x a sin. cos @® Convert DACS to integer 
e Fuselage (also "fus’ Bug’ ; ) go wEtte- Uelcce 
® Doors open/close logic~-f (iyac:;dryseE) 
@ Rotor Hub - body axes, shaft axes, free- 


stream 

@ Wing A/C - body axes, chord axes, free- 
stream 

e Tail 


5. ROTOR SECTION ~ LEFT AND RIGHT 


& a,¢,8in, cos of a and ¢ 

@ Rotor angular rate transform. p,g,R 
@ RQ, VepIp: We ne, i 

e@e Rotor control axes transform A__, B 


@e Rotor EQS for CNF, CSF, CP, CYM 
@ Forces and moments from coefficients 


T, N.F., S.F., M,N,Q 

@ Hub moments - Nacelle axes 

e@e Resolution of forces & moments - 
body axes at tip 

@® Summation with nacelle aero 

® Gust load alleviation system 


6. WING SECTION - LEFT AND RIGHT 


° Tpw Irw' Iwrne 
@ Doors open/close check 
e If doors open 
e Calc. X,Y,2, L,M,Napro 


e@ Leave wing section & Set q's=0 
e If doors closed 


e@ 4+ Bs Iggor Sprge F 
@ Aileron, Spoiler, Flap contribution 


to lift, drag, moment; Call AILSP 
@e Contribution due to totally washed 
wing; call CLCDCM | il 
e Contribution due to totally 
_ unwashed wing; call CLCDCM 
Cy; Call CCF2 
a, Sin & cosa, sin & cos8, sin & cos ED 
a, 8 check for stall 


Aero Cale & resolution 
Wing/rotor interference 


7. ‘TAIL SECTION 
® €7aIL , £o if necessary; logic for doors 
open/closed 
Cups Sin, COS Capyn-Lin) 
7? region Chap? Caan curve 


Bums Syne 9, Bin, cos (aro) 

7 Region Cryt, Cpyp, curve 

If doors open; 1/2 efficiency of 
horizontal tail 


Vertical tail Aero 
Total tail Aero 
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ANALOG TO DIGITAL I/0 


Reads discretes 
Assigns flags to discretes 
Check for trim sheet flag 
Read 3rd console ADCS if required 


ENTRY FOR STATIC CHECK OF SLOW REAL TIME TASK 


e Used for test cases w/o I/o 


PRELIMINARY CALCULATIONS 


° 2 * « ‘ a 2 
@ Sin* ings typ? Sin, cos 2inre Zinn? hé, Gpuse 
e xXCG, Z2CG 


e V. 


worTH' VEasr? ground track 


AIR & ENGINE MODEL 


@ 6, T°F, p,a, M, v1-M 
@ TEA, preliminary engine routine calculations 
@ SHP, RE, %Q; call engine 


FUSELAGE SECTION 


@ Cpypr Cype CSype Cure one 
e Aero calculation 


GROUND EFFECT SECTION (WING & ROTOR) 
@ {ag/a)w, Kg9, (TrcE/TOGE)? + D/T, (M/T) 
NACELLE SECTION LEFT & RIGHT 


© Fyacr Byaci 32 & COS Syac: Bac 
e Aero calculation 


WING IMMERSED AREA SECTION ~- LEFT & RIGHT 


t, Va, Look-up ve, 
E Cc 
Gr Gp Ey a sint cos& ¢, sink cos(inacm i), tan(ap - ep) 


SRI SR2°5R3 SRA 
Sipe Sipe Si,/S: Sip/S, Sint ARi,Cui + Ka 


ROTOR/ROTOR INTERFERENCE 
, 


GROUND EFFECT - TAIL 


e we ya! Araya! (ag/a de 


ay Hee 
sa, hes 
hae) 
1 


ae 


fs 
2: 


3ISve 


é 


ia 
ae | 


at 


at 


_ 


Ve 


Ue 
é¢ 
St 


to 


Buijsi] je3161Q UONeINUTS ZZZ POW —9°D asNbig 


SEAIWAD* NWOKD® NIOND® GONDS OMe Uo mw 8 oe THD 


play cape 


* gAuGS* UROOGDS = suGz* STE SSUA AAV IA SAS S sAuv’ hese Mee oS 


PY HCV ARV SUV TESLA TV ISR IV SO VORV IVE oP EV S LENEV ST. we ast 
" LndAC® = YWAL 
* srpAUS fwaG® wna cwAt® TrAC! iwas* YWAd 
6 Gv AZ®) Smad® eh Ad® CwaAs® Pace dite u® Swal 
, Geel ® wadG® Eral® cual ® leat dbo-* Yad; 
‘ snes! rds? Ferdd* C@ndi*® Lic s® wate 3S 
© ¢4S€* T5S0* Saoe® £48 8 cle lt tasdt tate 
 eanG® Cc HNGS  T4at® Sahel ® elo ave?) Tél. /utm ps’ 
tecde uve! baa ba 
© ergdnd® Sutse® SOV ® Sata ® ba eet deol ® aS dae * Qo las ° 
e a 1Su®AlsTi* mater? TN a Po VEWA fa OF Se ge. ets 
© i, ft ais*® 2Sic0" U86eO*® a: Se* nne® .2htaA® Tse 2 eyes 
4 eons * demi G*® Yori * Cel s* “ent Sewn * oc ce * ik bax 
fodroid*s dw2IViad Tol fMa ol Rp. f taal ge & ated Seat Sx 
. cc }® -dmAD* camel! adiSi*® satel fugd a dt ida* “VWesers 


? Idv.aJ* lass. * VdaNl feed Tis! leS Tat Paes fl ade Daf as 

. di Gea ® staf ® ? Loe dal ep cy fas? co lal:c® oa? hi ce! 

. lec! ahi * jnbudt * ie Bc dAS -wlodf.*snicustantce of at 
EZR DT SVOIS SECE NS VG SS Ce Fhe TVG Cee TU of 


veaeteel lS 


SEZEDSIUVIS® CcL IF WWLS ec PeLCVISS Fes). TIUV IS FIV sah 


29330) °199909TH99GD cr GUD S He gal lrg C58 (AU) ‘ 
GEATUD* VESFO DEE SIGI CL AAT I less ce adi use cisely 
*H 24505 2 CASI HZ ABL HCH a6 Meade fb ast Vee s.: J 
47249390949 24dE DOI SAT aT aI GE SIC Of Sl 3 
SL sdUD*ET49OD* 21 dRUD* LT a5UD4 ChadGLS egal" ce sata 
$2430 9* 939GI* $39609% 94309 4907 2CJ8U5* L4ats 

*, da lA. 
* dlHhad® ala PUNT MUV NS CAG? ThASdAS Tiasdbh ® aw 
REO 2etNUDELZZ® NUD Z ONS Tad* Cat Dac Oh LE AAS SOC TAA 
ONC DT ca PNODE MX NC DEXX! NO OMA 8 COTS NGL ak Se 2 Thi 


*AALTROS ZX] WCE KREIS RY Sel VIS MES LS MD ds fo eb sl. 


(co 2) Ga si 
Cw, AS bf be ly cad oa 
*“ wuaSi* €obimTuat (Zin )4G* (2% TISCNSaGdS (ob Mev 
*eH7StJaT $0 C10CFeSi 2) asVAsi? wVr ual wrt 4 
* SS. IN © COD WWASTS (9) DabSES (ode be Cb. tw 
JLASE mR UF ISGb oT  ECIO] SOL PSC Sade ris abe lol 


AOL *cCVASESCOTIZOIUNVS ZVGaS IS Cet chVLEGs euetsl 


S{olIZVMadlb*® Z2UHLS]* fotiet WH! cdlacg? totdbesl 

*UV AST Cc TIXDTONG®S WULL Ll te LIRWOTCS wOLS I 

“tol JVuIdGUOHAST*S (6T)C 1Un* ares i? tuldo] 

© (horas ld? CFINGINO COIDSES UAL eT bec ovab® Cv )ouhte 
CZ ISDOUN SEZ DAWV ad SE CINTVRIOM SF CUS JeNS Jan SS FUuadste 
Civ. VM IS LivavP l 


Laars/! 


Or aie 


Jowtly 


raAtis ho mee 


Lew ogtie 


pers oS ONS. oN eb * 4451 
*NIAMOUTLV IMSS MUTST Avr abcd da vtie wddfmd that adobe bead l 
“JONG DL SU ZD EAT OME SE ZPFDNGS TS OLDER MES ELD wc ONE SS UG Dae in nen 


99092 Gade" tat of SASL ro tal '# : 
ths ! xOa* Kc’. Sawkhifec® Xa dle eR Pt 
* GILNaN® ONITOAS GNIct Sulrnb ih’ Cb ik* SEL UAN 
dc DUANC HS OC Inada WSea Vref wVal® witlé 


EZ DANDEM SUC )ODab. Fat SIIDdSC Ct ele Ted sd S 1 FV a Us. nav. 
fled 


ASVila 


LSVahbe ANd dF oil! 


LNCS 


Wil 


sult 


ro 


ge 


fos @ t o> c @ ae" & 


a 


* 4% 


« 


= 


- 


s 


it 


t: 


G—15 


a 


y 


74 


ADVd 


ic - ol 
bi - I 
G Ss qT 
ti - 99 
LY =o55 
4G - 9% 
G7 - dt 
Io = ee 
ig - ot 
bi - .i 
6 - il 
62 ll vod 
id - 61 
@t - ul 
6 - Il 
9.0Cl te CO@rtTT 
¢ 1 
St - “T 
é& - I 
T¥ICLECT 
9,101 86 
Lo Ol 686 
be Ci O& 
6éz. G1 1 
Ci Ul 29 
19 ul &S 
2S Li 7% 
t+ OL St 
ye Ll 92 


(panuijuo)) -9°5 asnbiy 


®4y5iguS $svIj48$' 
4A3%4165U)*I1VS09% sh * sh¢ 31° 
* 4Vigu aauyng® 


Lap’ 
‘Toe dub * na tur’ 
‘ w3éA' 
‘ coPtA’ Pe AS oHArahs aucdA* 
‘ CSMITAS suPhTA‘ 
sans OSN® OSES eadPkuii' 
‘ vo Hh’ tar! 


mSst* ©t70% “CTach C 1K! 


SHINV datVRVS doViv’ sta WV" 


OSM*UUMHHMS YarauP’ root od 
Tur? d¥* &SHh@IM* sae TM* 


LAA MULULASETIGIAS WITtAS se llA® 


‘oO oanl) 4 WOW S 


jA9Hi*7309H 1° 


cah* laA TAs 
PTAELALZSAS. INIZAS ITN VAS 
ref *aatiic aft? 

of* = CRM AGATE r wie 
~EGhi® Tang? Therm OS Yin VS 


uvai 


W4l* 3643Gan*xXiLUMGS * Da hitS *XWT GS ® 


QA. Otel * oT tk 
3Cu* anJus*tS disso ¢ 
cS4dlvbosoviv* saaviv tl 
J UVASN d/ NUR OD 
OSMHM* Wd uM S MUM & 
MATHS ZAHM! ei aZA 2 
YoliA® OSA* CSALA S 
dd WAS Tua! cA S 
SSIVASMMATVATER TAIVA 
dao) 4 nafh® Toth dafh £ 
LEN ciShl* T0Sel 2 
diimnv* CS Mind * Wind I 
ATA 13IA/ NUbR LK 
ovhid* Whod* 9 

VaS & 


*etdaHS * TuddhS* ZAD 304 * 


Ut *VURLAG HL CSAGAWS SAS JLASNE Sa atabhu ic 


$159 5h ROVWS SUAS CNS? LOMXWS CNX THD ® INXViSS V5 OS suWwh o FOUR 
LOvAtN df Nabl 5 
GUuxX* RL cihAS AS NSA 
/cALG9 _/ WU nw) 
aNIcs 
af TNIZS *UNIOSS* INIOSS SISAINISSONINIS! INI 1S * OW¥ TIS SIV TAS ® CSk 
‘oSed3d* unleo* INI Z2*1SdS8O)*UNISUSS IN ISO) GW TIS TWIT S NE SAY 
/BMALINI/ NOW 
2d Vata 
twAV TICS dHSOVE SWI IW a TSV OU THA DGS MA IVE SSN 
SZUUNV A LUBNVE SWIGNIY “190W9GS 2954 TIS RLhL HS § de IVs * a dWC 
6GUN1D “CPV SD OMAN LSUONV LEASES CLP WS SOM HS SEM MS FLAS SOMES 
SMS “OMS * CMES * CMHS* IMAS SHE HIS oh On 
hw To 1G? WIS 1046 TAT0 5 Ww taGS wl 
‘Ee ANWL 7 aPVE TUCV LED TudNVL! Lads aah Wi ML 3GU* TSdNvd © 158% 
‘HUlDE CORD *UG17HOd SAC 1SdD THd vas Drub Sd GtNVE Sod ES Ava Ses 
(SUNN A SCd9 *d 1S419*. A 19 SHAGVdS col Td TOMWE athe GO" Eun 
17609 *TGC9 NISWAE' dg 1Sh 1a ORV ES PCRRE SAUSHI CS dhs ON InUhd 
od Tatil “wlLoHd * I0IG0%S WOO WO d TShlS OSPR Of ta AV Eh HE O® 7UNS 
Sy La? VL * (9) IGUINT Wh IDISS D1SCivd ow WS 19°S TON 
*HRISLHL $d 16 ZHI ECM TONS? FTG NSS dT WS? S TLS fw IGS ink: 3a. bP CANOLA 
(SE PEVLGTV (Sk) BVLV Ud’ St devia VV 
“(SE DOVINS LOT EEILVASAS® CODSWIFL SIEEDOCVISA / eh aX /RURWE LT 
mARDPUCTIADNO (ZIWSWHS ASTIAZNES (cdma IS TIA SKY Joi 1 1VX/NUuRRUS 
(ZE}ZIVGS ESP LIWU SUI TVLshUARGS 
ZLUNVA*TLUNVE WE UNTIVS SaanS*SastUa*ONGiua® cAula 
‘>, ALH *Gu0LSU* C2030 ‘WUdsddS* MSNNHS MS THUS wetlve Xvando* bi35 
*THTENS* Low yu® LEWWe! Adwats 1 lau’ duGak? 22Z0Nu* LIC 
: t1u* c iw‘ Liv* Z22mx‘dauchat THuetMS* HalHd* WOT" LAZ 


54302 et 2 LuR 


i 
1 
t 
ra 
1 


& 


<t 


ane rere oe aC 


1 


2 
+ 
* 
2 


s  Jwe7z* vdz‘ 4H2° JDWsZ* JuMA‘S vda* NA* LAx* J¥MXe 
. LHX) 3 Dwax* ZANVAS AHAWA* AVGS* mas ¢ Nws ¢ ans * aS® 
‘ MAIS‘ walSs* 41S¢ 154 CGWSS €59NS® BeNS* LORS YEASs 
* 6495S! o&yyS* ECenNS? ZewsS? TexSS 6 ons! tins! ben? zewdss 
* GEwS* GEws* SExS*THRUCS® ZEWS*OVTENS *UT EWS SUTRE CDS ceuSs 
- tzxS* O¢dwns* cTys* “ons cs‘ Lms 4 ays ‘ sas! 7yaS* 
: txs° cxs* Ius* ous mes‘ ans ¢ $4 adM&uS* adsact + 
*‘cvaiGa’ Ia * Jd* Jjsunc! ck® MZZ1a*ugdZZh 43* seZba* SAAL_® 
teghAla* SAALS* MIXTSSadZXI14a* aZxis® MxXlotudxxIs* sxxda‘ vist 
*QS0N1 44 Zig* bASS3* Posa5!19tGSC4 LAULS echid® Jtw5G* DWwIct 


USvaiu JNJ IfUadNt 


¢ 


of 


cl 


Zi 


91 


SI 
74 


tl 
cl 


x a3 0 


Noh 


G-16 


fase. 


7) 


all 


ed 


(> 


t& 
S¢ 
9€ 
i¢ 
ei 


£si 
oT 


ral 


en | 
wt 
Te 
ca 
tS 
%% 
S* 
Ye 
dé 
me | 


> 1 
66 
Ut 
it 
rat 
tS 
be 
4% 
vt 
de 
& I 


%4 
Gt 
i¢ 
et 


%< 
&T 


9t 


ii 99 
Li dt 
Gil wd 
- ol 
- oT 


a ce | 
-vtl 
“421 
-A# TT 
ae 
-3c1 


- té 
- 99 
- $s 
- 4% 
- dt 
- 2 
~ 6l 


- I 


- té 
2-939 
- S4S 
= Ne 
-~ ZF 
- of 
- ol 
~ Jl 


- 1 


(panunuo)) 9°95 ainbiy 


 phALS*® oIKES® GI2K19* déxgs® FRda* BMowS teabc toca fede, 
favAw sad tities. 


ASBACI SAS LAAD* A dAmod® ClAwai® IVAD*® RwAh AV ® eal lv® Ja473 


od AAW SASAHGI SIS AHTD SE dba clewal av¥39* wiHiv’ citi de® Gir. 
“ediM TVS Ttids® :AU¥Z* abovd® 1b4V24 LAGVAS LHUWAS Jaca * GAP x 
© sHovas LUSVXS sAwad® LHWeh® We CAS SUS bags LL WS SUetlu_l® bivag- 
¢ IAA‘ 4H 173° 4 AG5* AGUS Lad AAD LARS SAA a a aw. 
*HEVAL AAU! LEVEY JHE! CAG TV db TEA WIE bev IN pea Vs 
cA LINasboman.: 

Dash 1 OV Vand oADURYS Ta dvea¥*® Mela Vhie*® tadidn 

. tlm WV AGH® BVM EDVAGes! abVAet Foe ead! DT bok nad fetal 
EC OAs ie Gwar 

Seat l® EBLSL® cedsa® Lega d ? ema Wetman Vk li seh UMC SUA fticaadA 
*S VasVA SS MaIU RA Mud MR Do R Mave! 494 SAS chek Gheea® Ob-56i4 
* Chased? CZadZl® Lad se  eUPacdsatrars Syne Gey okt TUP ad fascAes 
* Lee MTAW ES OND MOS PaeS 6555 eOS IWS sHek$! MTS SE TCLSAS SAVELSADS 
*ernivais®WwVas* 486° = prias® 415° MTS Va fs ettngs &¥ Was 
© eG 5! wig gS PAL IOS PD bas LIZ AUS oP TAVS® Fe We) VW ® 6 aaa 
* 2 I$a3° oaMa3* BoMG2* Breds® aldgo® MWigd* sllec*e dans aS ga wy 
*WUrkK 8S WWI Wi Ww! a0hout ees Be oS al ad® VUatIGtcs Tic va F166 
* JO TSG Se SBOIBGS VLSGIW aS TOLLS VUICSC® SUG jut uaS2T «Was -uivad 
*aWiDS ASN MUS ASW SSK a FOUN aA S SM th AON wot hdc 
*TVINDRI*OUdZID® ASWD® MeSTD® MIST5°SS Mud * UdmS tL OWA 1248654 HNC 
SsdMTIDACVP TID® PEE UD* MBI ID! wfidS* 1N9995 VANDI GBAVID* & oud 
* B1S05 *SSPuG )* UIMUG DSU MNGD*SSMIGS! uw AI1094 OVP WI! whi, 136? 
*VINIGSS PUdsI® MIGZIIME bowed tH BID LSZAVI MNITAV)® Padvo® © 1tw) 
“ad ae WH od TW NE ABV LIES PTV! 332 FAV Gd GAVE SAL DIAV EM IVDSIAN MY IS AV 
Ss WIAY SUFV IV EB INVEVOOSSMeV® PUES MIE UV OMAVNY UP evAt fee ates 
Sw Tey SOSSM IV adeH TY S My TV eT WY Roo WEP Into Tvs co MTV I Oh a 
LEVACHMS SL eit 

Qhisd*® Vea ll Poth avd * We stl toc she 

“GNnaVA* INADVAS ING SUAS BA SGVX® INV EV XS UNG IVM  chHne dS lermod fo yaa 
*ExeUb ML CoVWeL Tavares! ni* cOdei* Warn’ TiS hhaeNn TS * Weems 
*UCudGHS *IUdHS*SUYl agiud* eaidtiut wobse® Naokdt atQe* NING? athe 
‘ BSUROS SINOS NINGS wens NUNG®  CINd) NING adcISa* Wau 4 
*onUtnd’ WeONS* owls? Wea ls* twAlt WA oT AS US AAL il vAAG 
*71Veaad* wig‘ 113° H4$9* VAS Ste FSD TiS clu aS lilies 
Hadd* IWodtoltind)? Wlehaly a it¥Wd ls! Vise ase ath bl of bes 28 ates 
TANDS oclGAND* TIGIND HIV ah TEV AAN Sf allalin’ gJla*uG? ir boii: 
HEENV aA CUNY ® TAOUNY® He UNV SONS INGUNY? DNC VN! BatAd fo socal 
TAUUWY SSUNMWY Sd INH S HUW UNS UW? INGtR YY ONUUW tH DV od W 
Hav ty ‘uNey l¥o Wey tys He Tw ONagtV  adully’ eJlviadtwiv’ VIV 


De ee ee 


PHVALCH/ RO Se. 


ZIVNLS TIUNA DASOSS INTOS*NUISES‘NVLSHS* NUTVS* N11WNS 
* JNBZG* JNIZGC*® BNHAGS JATVACS UJaxG* INTC JNeNUS TNING® CNokG 
* DAleu* Jauid? IN lic ® NadAQ*’ NTAD4 NoN! NONT*S NaN oo tw 
* WNETDS NWVIDS NODS NovC3* KWO34 | NTO Nolo JIN SoL! fl. 183 
* ATWO CSERULESTESNTL SSN ch LIB NT dH OSNG VEN tHe U0 fhe THe Te? Ost 179 
SaATATE! ss tucaa 
hot hk* Vsti’ WeS*  chod* tles* 7 24H 
4 93d ® ENHEHS ONT ha ash fh Wg f 320° esadd* waht ® WArdeed 
et UM ds fsSCDL TIS BUI USUAL TAG fo cb ALUM AG LS fSa TALE 
SUVN ISDE. Jan 

1iidSOS* IHANES * SHIASL Df arta nds 4 
dd0Vit go3Vl* dt4avVA® ardvVA* asarex® 4nsVx! AC aS ag nMnIS Sade ik 


ASVdlo CW ah cA 


-” 


4 


ad 


-~ 


‘ 


1 


- 


a. 


Te Co ww a" 7 


Sa ae a a 


C ut 


~~ ~~ © & a 


ro 


om fy) 


— A wr or 


ro 


fr 


ry 


3 
7 


Wd 


Oe 4 


fm 4 


G-17 


y 


419Vd 


9TTuIelt 
ZTTCi971 
16 Qi $B 
¥@ OL 84 
Zi Q1 Ta 
Ol U1 99 
€9 Cl 2S 
9S O1 US 
6% O1 &% 
2¥ UL DE 
Sst OL 62 
v2 OL 22 
IZ Gl Gl 
+t UL B 
d Ci ft 
€9 - $S 
7G - 94 
GY - dt 
9t - Be 
ig - of 
@Il - cl 


4 
4 
4 
‘ 
é 
| 


(panunuod) °9°9 anbi4 


NVaS/° C/SVAIAN SMS PNG FLL daus 


ws 4 *1 =JT4dsadJ 
NAgNwS# 1S = 6435U45 
M1S «= AWS = vid0u 
418 «*« AWS = £4304 
MHS *« AWS = 945U5 
3HS «AWS = $45U5 
NaSa@l$ = 944504 
adiil4i- BdXxXI4 = ~.43U0y 
imeS/NwS- °T)# TS = 24361 
nS/NnSets = E44au5 


NASNA @NwSe Zo IXX ERAS-AAIBAS ) =NULP LE 
(MZZ1L4-MXX D3) 404271 5- 4xX E35) =NC SfAA 


NAahAwNh Sa °24 AALRAS— 221WAS =KIITX> 

mixta + 37X12 =NuJidza 

NAsWA @NWS8 °c + 2270S sNUTI Le 

AA L#AS ZNJULAA 

NAshAONNS 3 °C ¢ XXInMS =NU LIX 

nS/ (MHS o8nS + GHSedhS)- =hUS Tod 

mS/(N WehwS*e 31S edw§)- = NUT Tadd 

WS sa SeshS— (RS /MWS- oT) AHS = NUIJAL 

WSS Sed TS ~ (WS /MRS- °F) oh 1S = mOJMK 
wS JAWS sh HS - (wS/43WS -° 1) #dHS = NJvdeé 

WS/MWS SN IS- (WS/anWS-" 1) «475 = WiJ943x 


. NCILEZINISZ3O SAN3S131393039 UANLED-3NG jy J bvi 


WOVEEOEOEWMOUVYUOEHE UEC EOMUEL LEE 


{Jwldudd *€1T) IOV) JINFITWAICGSA 
(99) JUV NUISN 36.1 
ISSNO2D* CBSNL D4 OLSNU DT BLSNUSS 
LUSNUD *9LSNO2*SZSNO)*S2SNG2* ELSNOS*ZLSNL J* TLSNG 3° 
UWdIS* YWOSS* wWASS*® wwd4S*® aaS5S* BanNsS*  viss 
* 14454 WAS! WAISS* Wa sS* 748-5" Tsha5° 14 5S * 
12 WGC * TZWUAG* OT WUHO SS TNUGOS LI adHC* ITA aGUL® SL HoWG 
‘eT MUBU “ELNMUGC*ZINUGO*TINMHG® TT MutG® oWNeLS HAUDU 
é enupa’ Swusut SwuuG*® owmund® EwutC’ CHaBG* LXdwd 
*CLSNO2 *69SNU2 *B9SN094295N03* 95SKU9'S9SNG 96 7ISKUD 
*69SNO) *Z9SNO2 *19SNUD* CSSNUS* OSSNL USE SSNEDS LSSN19 
$95SNO2 §SSSNOD * 9S SNOD*ESSNOD* ZSSNO0I° TOSNOI* USSNII 
*64SNO7*@9SNO?*L49SNO0249%SNOD § S9SND0 9 9 9SND 5° £9SNI I 
*274SNU2 *19SNOD °9%SNOD* 6 ESNUD* BESNIDS LESNOI*9ESNID 
‘SE SNOD 4 ESNOD EESNOD* ZESNOID* TE SNE DS SESNUD*OCSWUD 
*82SNO2 *2ZSN02 *9ZSNUD *S ZSNO2 4 9ZSNODS ECSKU DS CCSNDI 
‘1 ZSNUD *CZSNODSOTSNID*STSNOD* ZESNE SS YTSNODSSTSNDD 
Se1SNOD*E1LSNOD* ZT SNOJ'TISNOD* GISNLDS 6SA03* sSNJUI 
* 4SNO2* 9SN09* SSNOD* %SNOIDS ESNUD! cSNUD* ISNOD /EBVdX/NUbAUD 
{Elden} BLS 
tWIULIV WIGLHA WIULOHS WIdib wl ol AS a pall /NOJWal /hURWO D 


—Omrrer or Teogre Chur 


ood 


ms A‘ né ab 

o¢ d* PHMW MZ * MZ* NISué’ SUDUL* wuZ* NISTWZ*® Sul 2 

17° 4h ams 7‘ 327 OvjvZ* Gusva'th Mex s mx* NES ax® Sulax F 
ox NESTX* SODTx® x44 74n4x' gx® JuaVXtuldbwad * tidwol G 
VemyaL* Tewysd TUwead Bewasd UeWysa eis ji Tow 4s1 TOW di * Ldwedi 4 
Owaai’ Gwudit owuzi* EWodl® cwosl* Iwuil* Ur! od ‘ ad & 
da‘ dd*ZZ21A00* AA LAUO* XX TALC ° 22f 3° AAf 3° xx fa‘ ila ie 


asvaid ANT fOeHhs 


If 
ce 


82d 


xX 3 C ON 


i 


G-—18 


Vo 


(panuiuo)) ‘9°5 asnbiy 


CHINASSONISE b= Fed t ule tb aids 
(U-INISe QV ISUSe du-dStius tv pds 
CPINIS@ (NINDS ® (dd SUIS IVIS | 
CU-INIS@AVINIS— (O-)SUGe (LIS 1S = er dSA 

VWORV¥1 = & Witenl stGNe -S3dG19Nb =¥ 
23H SQbal ikeoGd Obes CRP OTR hth GUN) ba hus 


il 
a 

J 
-_— 
«a 
- 
a 


_ 


Po are 
. Sat = Ma. 

zn = } 
. 70 we 
Ces = be 


Ziass*l ~4iblAus 

AAla/*l AA AUS 

. XKdas °l AR ihn... 

SUD @¢ SUBdat de (hySe I) 


= yeasd 

(WIL OcN Dc d)e Rds al = YRAtuas 

SP. ew CIRFTCS® rN CS daloclil-cuXai)d) = vaual 
(RISVZ@ RES GLI etNeS es WI = ras) 
CWWACS + sald Jatdaadr»al) = Crass 
CWelC SS @ LNPOES$Sdebidslenc®r1) = Facad 
Marie MVS oF aS -~P 14§pten 

4X 2 318 w3nS = jlswan 

Fi «w RWS OF2.5 >Mriadea « 

34 8 shes @4uS = JM jnde 

(VGavi-VWlisi 2 8x = yD 


CVOn¥ t- Ni TS ole ; 
(Vuev l-VWelbtiul «74 


u 
* 
=—_ 
v 
- 
> 


iT! 


(VURV T-INiENETS wld > NiS Le 
(VEnV T-cNT ISU) sak =Sutex 
CVurVecoNDPNIS =x =_.1S a2 
(Via leon lS. 6 s-f = ycpa. 
Vou Te WENT acd Sb Sy Sy 

SNGELYV UDF 2bVar teeo4tb'’ 1] af! seen 
eo as ae ok S 


4S 3Mi HL vw» / ha f 
JUPA/NA@® Id/t/oe ¢ D/IVPA*FTWIUWIU)aHATVISs cs § 
( J/IvMeeVIUW Ed stiidit lus ¢€f J . § F€ee- 
Veo aS ST ee. 
(finde ec Veladss *1 rae 
UxlMav ee id ~*~ ce daus 
C°2/MV IMEI TT = te tate 
CduUnus/uUsJho/* to = Le sabe 


ThA =¥e saul 
3 


ee a 


Uy 
wo 


°2/ Gates = S245. 

(UValOselVolus elu *2)/*°) = $¢4dauL 
LA3sj- ~ LTAYV-:9 = 4c 4.2 

ahitds @ dhiNa cD = Re atlel 

{LAAoV ¢ JaosS*_l}/* lo = el 4daul 

d{dbuvy ~ FdeS* Js 7 = Te dat 

Ge thee we bese g Sy ea ee 

GValbC&sCVUicce WW chLuawuveliasl : = el +g. 


«48 Zp idass 


STPiShuaiisvevid SONIA ° (de / 5) Neasfi > BD) ect sau 
: ( b&b « $} weer eGR TYE Gal 
CWS /NAS-° Lb aha e 1801S +4eGAAl 5) = $E sass 


AVdS/ * Cs IVA BAU EES de -c Lda 


ISV4ale JhEdCCaoSNS 


‘ 


[a a 


au 


a 


Oe See oe 


@ &' eerste &R eter aryaere 


Rserere og 


crauryar 


4G. ee Dy ae" 


) rs 


al 


eae | 


G-19 


9 


395Vd 


(panunuod) ‘9°95 asnb1 


i( 3 


Gav (94u e~ 


UNV (9244 %2 


a 2 


~~ ere om RE eR OEE OO Oe eee eo 
ononnoaacnaanoananccacaoanana 
Ovrrartantcrwvaeananarcrertxarearrre 
qdadddaqddaqdddadadtadaadadaddd 


TWISLAWIOL 


SRRERVEEHESCESSE SOS THH TES TE 


WUUVUECUVUYUHYLOELVUEULUUE 


INEC a Sade VOTs OL LesAbal 


GVESE*@ 0054.68 Hoa UF 
tt = NWda 
¢ STONVICIVaSA WWE 

S$30V GVad 
(l*.s aSVdacreINDVal WIVY 
Low 


c 


wxexMe eM MM Mew NM wwe eK Xe eo 
ZPrz_zvrvzzrzrvTez22277274 Ff L2FLFETSA 


1° 
Vv 
) 
) 
} 
} 
} 
) 
} 
) 
} _~ 
} 
} 
) 
) 
) 
) 
) 
} 
} 
) 
} 


“dddaadadtcdaadaqareddaqde €da 
emnarroerrrantrnrerrrer ore « 


ee eee ee ee ee ee ee ee ee me adn 


UNINowa oN lod 


(LAHdV¥ISUY SG ADNVo SH Lied? “1 


WWiAStHIVE Ol 


. 


VV NC WISaa 


VIVE 
GCN INaVA LNITad 
(LEHOTWWISHY 3U JORVY Liwid “Ss 
= dg NUVESds S*2 LT S19 al °*% 
93G SL 4% dVIS 13G At “Ff 


VWVID1LAadA 


*C = Cus¥ VIS ax tt 37 A al ‘é 
°*¢ = 349 “143 56 19 9/ SMH Jl “I 
VV IAINGZICoH 
3iVu3sd0 JWSNUD ST od 
wlol 91 Of 
JINVd il lt 
NO 1LINNS UIEROAN SUG ojdwhn 1218 
i 3 10S5NU) 
KUIAVIOVV 3NIT 214509810 
{VINIS@(VINIS#?? — SL = CVEdS32 
: (VISODIPIVINIS es *c = (VC)NIS 


4SV¥5i8 JNTINGAENS 


WOVWVUUUUHUNMUUVYUULELUHU VE UEEeee 


Fad u2 


3 
) 


Ft 
SE 
9 


tr 


A SS #e3eeens@erea sys teases al eg s 


x2a2QUNi 


G—20 


(panuiuod) ‘9°95 asnbis 


Seba, @ spea ot: =4 “3 
t owvDidenduulve de VUES VG edVisinsl le - ode. .& 
C cAVTESsodlie Ee WE TIS aN EV) stoatu- = tf Jbux t? 
(Sax¥ ONE AVAUN NOR) LOAIG P1° GPR ALELUTSA wel co wv) 
us i -RRSnr TeSeeuesiuseseasegee 4 ( Ya 3 RS Va w A § we se eseans ays ye eesageul gene 
| (uwvs WNW DGD 7 
(aqaadvy¥ ) yav tel 
(Gav? NVI?) 
(gus) mw VY Ped 
igGev ) ¥N Y Pt? 
(aquwt 3 ws ¥ Prd 
: (@ ev dy x» Nv Vu ) 
iguyd 3 x». ¥ Ded 
(Gav¥iu yn ve Ts) 
{auv ) »N VN Be ) 
(uwuvy ANY Fr) 
(acuvd ¥>WVteud 
{ae ? 3 »>NV D+) - 
(awry dy »vetidtrn) 
u® 
. J 
J 
ol4'3G 2 @1575CG & SSa5T a” 
o 
JWI St» an VINIS<- PelbieiS an’ Wows = you VAS Go - 
a@N1SU3 and INIS- avitehS ew Wu = pw tht 4 N 
TINEMAS ee VIRTS@ WiSideanv sol = Wels ot ! 
SINT ee S INES @ a. USuueat Ws Ff ent lle 9 oO 
= 
forel¥% Vehbvae-*, = v1 sA+ é” 
(° FETSOS Vet hee Vey ce a TIS <7 
tC @2dSGo* ahh ae eS: Oe oe 
Abtasa Asawa tt 
{ 3 ARSRCSHESSSOSSHKR RASSSEARTS YJ Ge. eS XV NSN A >> Ames i gsreureet aires seageleans 
{gqav J xin Vo Peui ld 
(aaevd ww vo BEeu d 
tiauwv sd »nN YF} 
(aqauwv¥ da Hw t Tou} 
{(aquywv 3d xan VI b&b) 
(GuvyVva WN Tea) 
(Gav 3 » eR 1 & ) 
(Quy sy ¥w ¥ de) 
igGuv J NV Vt ) 
{ QavV 3) ¥»w¥ tu dl 
{agQev) »N FY Tt? 
{ue Vv 2 yYvv Vn t 
( G u (6 ) A ow Y Te } 
(aqarv¥ ? wNV Ton) 
icart ) >» Nv tt) 
ck 
3 
( UWDov IS? se eerave CCE LPNs bce eda tos Vive _& ie 
Va 1SV4dL0 JNTANDe EAS xa G i 


JDVG 


(panunuog) “9°95 anbi4 


UNISOJernd duh + ANINIS wodcali =adl. 


URINISedd4ann 


S3x¥ LaVHS 


YNISUDe ad tofi 


JuA 
oul: 


iD 


autaA 


i} 


ALI TsA BAH WliUe iHDlda 


WWiSOJscateMt IWINIS ead Taf = Te 


ad THA =Tch 


ININIS#daTah- INISUIsad Td = Taf 
- ALIDJUVIA viln wolUe 1447 


Sax¥ LAVHS 


ciCTH gANISUD* (cit NIVA0) 8S lum NAeg dM = Jtadur 

UIH wd- ({UNINISed* AYNISOJsd)85 104% ah= aandaA 
VIH £04 (CULON IV AG De UNINIS 8S Bh- NAwcrdN= Yau 
- ALIBNISGA YhH sULON LHE de 


S4axv ACOd 


TIGTH*® WISODet TLONIV 40) 2S In-NAad- at 
TVIH #wd- (ININI]Sed+ IRIS Jed) 45 184 A 
TIH #040 T1Ch lv cO) es ININIS#S 1G- Naser al: 


S3xv AGUH 


rd 


1SVdia JNTAIPOBENS 


it 


ad 14h 
ad TOA 
‘te. betfs 


it 


ALG IDUTAA bOh Hbade 13413 


921QLi- UJxsb + BM = gf 
99x e050 -DILeu + A = JA 
“d40x- YIZad - fi = al 


id 


auV 49835 


JIVE VAS TOG TV =S TUF 
sBWWiv eS B94 TW -L SGT V 98S Was =SUc ITN 
LIBTWVI9S 192 Ide aTVIV eS VW937V =SuTITV 
90uULG de a¥bat = S ividbh 
SybiGuesHo TV =S lua it 
g1VTUS = Liol Ve 
(dasdtvidviisdlv 
SSW 1GS OV AVd DSS TWINS! Be LV 8405S SOLS PW fh hOTADMODINE § Tivo 
w3iSAS SV19 


JANTLHG 


&UMer G-+ L¥dedU =naodstS 


1 =4S079N 
~9l wi we 


olNsbJeelwadl =nadil$ 


2 = 6 38U tow 


Je1 OF UD (w¥ddOS*14* 408d] 
(CSMAOSAFOSN De CAUaUd = 305 
IMOCMPOSM*CSAFOSNILYOS 3 = TVLGLA 
(SATWASAICNVLY =3VLdt 
(N*MIZNVLYV =4Hd TV 
(WUUM*OSM4OSNILYOS 3S =S41VA 


ISNDes 
LSNA9C 
iSsnded 
ASN 3M 
ASNODA 


+++ 4 4+ 


Mem =OSF 
AeA =USA 
Nefi =OSE 
gwitdc = ¢ 
tawhud® = ct 
dnbuad = & 
awl udF = 
jgwluaA = A 


rn 


aS 


ae Se) 


We wu 


tt 


x6 
26 
16 


J6 
66 
o 8 


ie 
9a 
SE 


78 
ts 
co 


Ts 
vo 
od 


el 
dd 
92 
SZ 
er 
ti 


Lz 
vd 
69 
BY 
ig 
99 
gy 
¥9 
£9 
29 
19 
Cy 
6S 
8S 
is 
9S 
3S 
9G 
“LS 
2S 


x 3 QO N 


I 


G—22 


(panunuo)d) ‘9°95 asnbiy 


(as Mtg Am LAM OL AL tuAe ba c 
,AK = 

aN ser G1 4 Ge 

ivy wa, 


RUE IS Vad SEV Gacy ASF Va 


u arn 
us did 


(Hab Fk P Ose eC Me dd 


MAM wt 
McA a 
“ali «ah 


(rmdJLUM*OS4Vessus bibs uv 


“Wis 


| =, 


me eee 
t of 
* el. 
TWSd2 


- oars 
* al- 


“S4 = 
aA: 
A 
sh 


uwS=z = 


41 = 


“T4 6 MIM = 


MIA x 


ALLDJUTSIA bY 


PISG)J=2 -ahat 4 & Liv IS 


olNES#eamhym - MIS. 5 
S2x¥ GolrJ) - ALIIOISA *D%V 2 


BIvVade + GMX e2l- Jvba ac 
te list Ante IW“ pee VARs 
{. Lidrt@#ov4se loa. + ivMAs 


S3my auci > ADSL GA CUPS OT 


MISuUD ecat% Mes beast 


eo aN aSe cub Tm Mass 
SU>XV Cel ru -— Ad dow tsa °S"%, 


Se 1G 2 LIers i ig ee oe ee ae 


(TIS PHYA bea el As 
{13vMne VMs soe UMA 
S2xvV ACJt - ALTO ISA 29°C 
Sdijailba + Ode h ee porMeals f+ sal Ad 
SddgiOr @ O8eur Cac cMae ligdh + ISA lod) 
ray af: eeoeamgdJ Bs) + 
ieNe TMs 
(WeOK* TOM VY) t TSA TIA Tore dell) ie 
Cmre gure rrA tual CAM Shoe die 
ahs 
lor & 
cull 
j 


= 
ak 


“ 


LSV41Lb Sieg gt ae. St 


MIA 


jalS 3 


3-dhei 
<P a 

sccoa™ af 

‘SIM 4H 


¢ dA 
~4+dA 
27obt 


x 0M 1} 
adm TA 
sah). 
Pree aa | 
- ¢ 
stda 
iad an i) 
~W]F a 
1-03 
Siete 
+ lor 
(Sa = 
(S34 = 
2 = 
oJdA = 
sail = 
Tam = 
Besy | = 
Vyo= 
ce 


Visul. 
aA 
iAl 
aA: 


" 


a 


= ank 
Ld rtd 


tl 


> 33 1VA 
o> at 
SPM SA 
wo * 


- Ja TVA 
USA 
3S * We 
SSM1A 


344 


mas 
Ns 
= My 
“43 


4 


UF of 
= «sal 
z= +grel 


= TP 
= .4.1A 
= * VW. 
432] 
=aJdh 1 
=gah VF 
- 1de 1 
37 
~~ Va md? 
liain 
alu 
Thue 
Thue 
cloulé 
4meae 
tAaue. 
rei 
Tah de 
A ted 
tH -1 


“ 


~ F 


« 


/ ym 


eras eae 


os (Of 
a 


ta 
rR: 


d2zi 
ean} 


azi 
a1 
tcl 
ccél 


let 


sed 
mal i | 
eT 


bb f: ™ 
— —J = 
—@ gull gee 


~ 
Ce a | 


+] 


eS 


i j 
— ent eet ede eet 


Pr 1 rf 
eanrgr 


fe 


G—23 


(panunuo)) ‘9°5 asnbi4 


Wand « Wusew) = TWSaAcr cSt 
voNd + VGOsn0 Fut Drwe cl 
miwe *¢ VUsnD = Won. T¢]1 

a 
BRANES ANUNC~ dh lS Jane hd = Goh -ST 
LHZNISaNONe?e abiZSudaNecl.o =adNe oF] 
Naswd = #uNe b+ 
S4x¥ ONIN - MOiGr ihSls s) 
AaNESJJe@a- chINIS sa7= hone it 
oLUNIVeuU =NWoNl A | 
UNINIS#ot UNISCb¢c7 =NtNec S+l 
SaxV¥V JIVSIVN - abdua Laid 2 
a 
TWZVIS@NWWS*% THSGISNTi =a The > | 
TEZNIS@N Wo - THZSUDeN INO = 2 INE tt 
WING =tTNo Zt 
S3xv GNIM - YWuaca 1437 2 
WiitiJea*t ININIS ¢d =N ike Lt 
WOEN134+0 =N ING ~ 9! 
TiwENIS ay - INISGSsa FN ING bt l 
C3xX¥ 3IUISIVN - ablla 24451 = 
+ 
SWoUSSNVol S1VYH dAVIIONV L610 re) 
3 
$31L130 135A s) 
{Yk£S$Q09* SHZNIS* SHLGIZISOINIS TW tel 
(dL USMS GHAI CNVIV sxHlidaé Ze 
aids + CaoN* sh 3ZAVCNVLV =a8Ha lt Stl 
) 
(18789 2* IHZNIS* THLad DSUUNTS 1105 stl 
(FiGoS* TGAVZNVIV = THE ae eel 
Wiad + CVA Ta sZAPENVIV =a THAT ect 
$33063G 46 -w64 Co “*4°) 3 
$393u930 CHl ONY C N33M130 O3FNT4A30 suv aTHdG IV GNY otHd 19 ALUN z 
(Co av) SNOLLVACZ LNPNI duldo 2 
3 


NOAA S S883 RSOS SERGE. BOBS SES) ERS 


-_ 
—_ 


(( 3 SECKEKEEEESRES £O$SSTHETS ED 
( 


— 


enter FS Be on 


— ee mm 
goa0oa0oo0oaadado0naacaooc 
axaxeerraexetrrrtererrrorr 
qqadteqedcaeddadd a daa < 
VUYUUUUNMOUOUUUNHLULYL 
v<www ve ww ww eX we we exw wee 
Z2ZZzZz2 2227227722747 
aqaneddaedadadd <u 
ee ee ee ee ee ee ee ee ee ee 
erroaoamaenavrrmnrao rea 
~~ eee eee ee 


cel 


* 


'q 
ih 


Ol 39Va AS¥V4iu INTANOWSEAS x 3QON1 


G—24 


(panunuod) ‘9°95 anbiy 


Yai + Ver Verwaut OS MinVecaclh+ Ja): tha = “ive ce — . stl 
“7aidt @ TOW stnode CSTW cnaost Ci cet Woes =F Mae bol 
etl 24 US COMBE SLL TeV 5s col 
748G * WwVels$ie¢ CS WMwescadee Jadebasu = Wvss5 col 
793i} @ Wate t eS te SS ite st Tile 8d te leat lel 
vd &  VMinvacawut SS URAva CdNGt Voto Cans e} 
i We Veh Hoot (S UNAVR EN e Th leies FF Tale. Ge | 
eUutnw sTemAn® sJEVe Gia e Coe ed = rAL esl 
aDEYs alcad Je oJ Vee Yad 54 ne@ecd = TP bs. Ff 
“Jhes aobesSte SolVscivVas 14 «el. = ae Stl 
eDdhbeo dgheadl ot cDiIVertvchde ccs i.e = a. sbhl 
Pree © ©. eee me | bi 
an AG? aftreVadaad® CS MNAVeacnAGCe foe le Al = cl ¥nAay > alk 
LWASZe “AiG asnAt® CSOAWNTS oA St rzLIeis As = etelandr cut 
Lad&* -O:nVedb -+ Salis sant caleleadi: = satnos icl 
inds?@ GThVevn cde ClulinVesn7t of Jolbu = *Sirnas svol 
HVebd wd ol cael 
eh od th cal 
PmAG © clhinVecWwAus CLaNWAVe2ZwALe clieTin AG = L¥aal dai 
GwAI ¢ afinVaetWAd® USGNAVedcuAs® caitdeleaAs = -tundAs $2} 
ondG ¢ WV st wad? CS ofWVacrdbe agidetlemuG = civeas sat 
Pad} ¢ «<AnvetEwdst OCSolinVecacs+ cidstras < “Lunds ¥Li 
weSE Ch 1 fe Wow Wit’ slay) tal 
73SG + clinVarad$Sue GS dfinvec3$t* ct Je bd. = «ll Fase CA 
9983 ¢ cA er gSde TSN! CHS 54% -bJedaS = Test ial 
9jhU + tine k dude CSoMAVe cINC*# 24 Dei sh. = t¥ tes Shia 
74N3 ¢ “ChwQer aha UNA tecd.c% -Loels.: = ea. wr 
Ly (eas ne CE ” 
ap “QSuJeelocsbet ongeiss a co olive = Jpee Sean 
eedg:;sES#abaubet oendiugece Liv = ook evt 
OIrhdJeddr Ji: ¢ clhus-sasul¥-  =Fcuculb ee 
diHaSedet zie ee Giese ca an oi z=,uc Jl sri 
Go mas? bed ° 7] 
WZSudseaGabue The Toe. iid = Vihe 991 
THZR ES ecQTDe- THES oa 1ST = Tors t. vi 
dit dQecu IDI04* altiagix sollite- = wc lode cv! 
d)taSecd TDIG4+ albugss -cisl¥ = « : lois ioe 
. uJiCn 135237 : 
KwiCaSNVed SixV JaVi. [UXT Tucak.t 3 ht Oe ne - 
alee S thE EF Ly aw iS i 
Vee So Vay =. Sees os | 
couke f tia’ SAR con ~Si 
VWilA /° cL. LAE | ear is. 
BBO 3nwe = UONVeale = yeaa Pa 
WO9ne « UVtace = Via’ pee 
SU9aWO = Wha. = -lSen AS fe 
3uVd IsVade shift. asit >. 


G-—25 


et 


39vd 


(penunuo}) ‘9°59 aunbig 


$i1N3139433309 


SHOLLV Ui dW ASAVNIWIT Vaca 


RUTLNIUS 3d Lb vawOW UNV JD%Ud od 


NUNSeunld 1] 4-Yornal 
NUNoe dw ddl i-S CHA Ul 
siGwliedI 4 ¢ wOduol 
LAUT s 
\ WOetwodiatoGHAal 
NINds TaUa la-t Ha ol 
WONG edia~- WYVOi- 
l4at 


URZNISeULOued -obbZSIIsedGiVUAV = 


CHZNIS@ oLUSNV t8H2S0 vealOany 
THZINIS@ VlJd dn Vm 1H2S0 Je WLAN 
JRZNISe TAOGHR Vo HHZSG JS Ut UAV 


gd * V5f3kJeS I 4 
use W’94WwOss!I3 
dv9InOed | 4 


WO3nUedI A = 
S3xX¥ 31733¥N - SAK JWir. 
LU0GMU 
LGUnWG 
HOSWOeGeldinedd? 
UOSHD « SeidO¥ * 3gWAD = 
atSnO «© SaldOw *« owds = 
yOSm0 « Sc ldOe * ctSD = 
w6Sm) *« YoldGe «= oAND = 
USmU « valdGu *« sis = 


wsI9liskdaal J 


WSnleSaladus Idd 
Selb « Galdlt* IWAD = 
10540 « Sulduse Ind) = 
10SWO *« Yvalduds 1389 = 
TOSWGe SuldUss T4N5G = 
WSWO *« Suldui x» Md 
149 lienoa lis 

dUn * C¢ddaudu = 

300 8 b1a3lb) = 


48 


=Ha aw 
=Haand 
=HuYo1V 


=Ho IN\ 
=Hd Iwy 
=HUTty 


Gunnda 
baohthal 
Ddktn ds 
* wHbda 
€dHwal 
TuHwol 
tnJdI a 
Iwuol a 
ht 


=UbuWLE 
= Ti Gael 
=sCuOl 
coluUaN 
wi CO an 
a3Gisa 
tw AON 3 

ad 
= ai 2 


= Waals 
TLOUNS 
WOunAy 
WH0IS4 
Va ouN > 
Vi 
=Vi 2 
Gdbable 
vdiallt 


hROUS SANSWOR UNV SAD0G9 JO SNOTAIVINITVI 


WIGde TWowAD* WivelT¥WAI+ IdWAD = IhAD 
TDiGes UldwdJ+ IDIVeitVndI+ Tdadd = nas 
WIG etlaaSde Wivetivas 2+ dS = TWAS 
WDIG eT B3nd+ WIVed VaNI+ Idghu = th) 
ONT AWOY 
LWAG?t TNWVS9WAUs CS TNWV se SGRACt VadeIWAQ = WVRAL 
LRAQD*® INWVS9WAS* OS TwVesWwAa+ VidelWAs = Wdads. 
LWdO* Ww e9Wodt OSTwWVeSwdG+ WIetwdu = IIVAd~. 
Linda? Winve9wdat CS TMwVesnd3+ WIelwad = Vdwal 

A 3NNTANUS 

\ JHT UL ut 
SwAG + TNWY sEWAGt GCS WNWVesCwAG+ TLosIWAU = VI Yad S 
bwA2 ¢ WwvethaAde CSINWVe2WAS* TideIWAd = tMuhAd 


ASvdalu JNTiNuwsns 


as wc} 


Ou 


tal 


x 3 


72 
ok2 
HeZ 


LEZ 
9EC 
St? 


9EC 
tec 
cre 


Led 


O£e 
6c¢ 
bdc 
ice 


922 
$¢c2 
922 
ted 
cee 
12e 
ve? 
612 
vIZ 


Li2é 
91 
S12 
12 
tle 
cle 
Tlé 
ule 
6 32d 


vO?2 
Loic 
902 
$O0¢ 
¥ Jz 
£C2 
cud 
132 
Cte 
66l 
Bol 
dtl 
Tom | 


qn 1 


(panujuo5) ‘9°9 asnb4 


CA ae eo » » v7 ) 
iguw? J Bo st ES OE a, an 
i Ge ¥F 2 HY «~ © 71 } 
{tC av) » ig & Ta ) 
(ibn v3 > \~ ¥ Pec J 
(Gt ay og e% dv ted 
(cu Me Ges ee TE 
(Gon ou »~WY Pte 
{Qov 3 yw Y Te} 
(Gav s MN. Tr 
{tt 2% ¥ 3 ANY Ds. ) 


ol 


enaVNny @¢ He VRV Tec’ 
ANUVRV @ Uncen B EF stb’ 
cNUVY IV © Usat VY = LNatTe 
ebG3V2 © Tee GV = cama. 
cNM Gt A % VaeoaWa > Nadas 


CWS TA © Va s¥x = .v3IaVe 
Ce asU NUS sl de (QNa eHae Wiech EVIS= YeVmei sa ISUs st VdVNY 
cole al — giiecies Fe UGVHE 


ts ah apy. V 


ec LVM ABS Te Civ te tree day 


SOVANALEININES @ sNis. vet ONe Tuer 3 1V) Soect TV 


Sher. lee DGvi @ + * 4A aon 1, ree 


rue + . 


en Vee SE eCES SS Seeks tO mye 


he 
le 
os 
pb 


arcAut svicrted = wtava 
CavVeaod: IWINDS4* c. [sot bLoNgk Ge ad ) -~uNUob » 
ail 2¥ SSX¥ AGGe ~ AUAIc all aritbe 


Se Vays weasghse Ge Vhees TIWW DE VEINIS = Oc N¥anedtda ddl FANN 
TUnWGeds Cc UthV = ING¥a 


leo vnNieSt: * sn dai + rey th =o lNon tv 


- 
Pad 
1a 
a’ 
= 
ew? 


Ceveras ININE 94 INS. ce CCRT tueka Td) = 
INGSVASS Tt ¢ GN ENO ba led =e eVecs 


Taver ghee INT SUS- ININIS eo. UXCealinr = ING 

vb Act Gatew 4 = INGAVA 

TeyVkMdbs TWINTS - WIS GDstOK 1x04 11) ING 4aVX 
cla dv S3Xt Atutb - LLEAIG ala 1441 

nbheg td Sate te vacohe$ ou 5es5Cls ce = | risa 

Ta Lk a UNG Te soe TGC id dt Hburtn a 

Sent BER H=caVern 

veisbedvbwel Flrivecd 

ee Oe 2 eee oe Cl eee me be 2. Oe eb rn ee 

ti fy Sat SS ae te cada enue te led 


SVoac SNE Git se oft 


ayer 


Ly 


t* 


ove 
avd 
‘ove 
br€ 
SC 
#2 


cued 
lv2 


~'7¢ 


ay 


~ - 
wr ost Ot 
BL Of ON 


LT ee 
rvtw 
wa A ft 


fal 


Tf .t 
ft. 1 


G-27 


ey 





neath 5 See 


(panunuo) ‘9°59 anbig 


Jvosahi = USSMGV = Fadel ut 
Jvbihs ~— OSSMTIV = Kloet é vk 
duddd - MdHa TV = USSHcv Trt 
widdi -— MIA = LSSAMTV uk 
5 
(IMMSTVASMAAICNVL VY | =RdVa ak tod 
JIVeolHL + (Mch* Pua cheVAV =e arta VN sod 
a 
(RIS TVA M VAD CNVL VY | =BR AVI se Ltd 
JWTLHL+ (MA TNSMTADCNVEY = THO TY God 
aIIS3UIS CNY WIVLLV 4G STONY 2 
3 
2 
Ll¥ou0 ¢ GAGNWIl4d Fo6dNis Sod 
: = G3SU13 SYONG dus SNCIALVNOS y 
SNR ENGL te” %62 
ce» Gi Ut £62 
o*y =P TSAA9 262 
2 
eS tat © =MUCS T62 
-*C =64105S bd 
o°% = ONEMOS 682 
C3 LSEML YISHL UGA C*°*. GYVH Of = 3BNSSddd JiwVNAG ONJM 13S 0) 
*: = GCAAaVNY 4 
CCM T1 S862 T° Tbe 1U3v 2- (MU ISaS* O- Tb emdd 07) eNVdS 8S ° ZUMaVTY Loe 
Uist LAQWNH + MaUIVZ eC IMX- = PUGVWL 90¢ 
Td 8 TiA0We + MT183VZe2 WAX - TM Teva S82 
vieasAUG = MI49V ¥&2 
Vie WAOU = FVEAWe t&Z 
"> =RadodvaA Bz 
“4 = Mlasa¥a 1&2 
COdSLI-* LP wMGOS sNaaMsihOS- =r doa J82 
Cr USh2-° Lb eM IOS ef dasMWIADS = =H VOIX 612 
O°t- =MaNNOS (lcucs Vaan Bic 
cC°l =ARWANGS Li2 
C* l= =4 INAS C°ors TK ND AI SL2 
O*T =e uinds Sic 
NaaJU SubUG sus SNUCELViiod a 
LIWYGO-OSUNI 4 =udan} Jd 9i2 
Céy UL O09) t1°0a°3SOT9N)41 tic 
»SGADO « Yi + COSMYUMFCSMYACUSM WN) OAD IU = Muss 2ied 
WSOAOO & Th *+1OSMIM*OSNTASOSAIN)D © CADRUY = MOS lid 


€ 1Wh4 cadenSUAIGeS*C + JOS) = ONLMOS CL2 
U : Vi NA S #8eeeeeeegecesceesceceaslases 
) 


Ww J S3$S98ESE48 SESH SS ESTEE ED 


ee ee ee 
oaacaaqa0qoac6d6ds 
“xaaeereearetcarta 
aqaqdadadadtaaadta 
WUVYUHUYOULE 
wu vu wu uM ew Me 
ZZ2_2z2z227z2722Zz2R2 2a 
aqaqaeadaad dda 
ee ee oe ee ee 
omrmomanacranm x 
a 


= 1 I6Vd JS¥V4iy 3NITANOYENS x530n i 


SI 


(panulju0}) °9°5 esnbiy 


“3S Iva" | =COLD INGA] 
"3S 1VS° = lo DP INDYAI 
“3S ivs° =18 JINGVA] 
“3S Tva° =dL ) INGVAT 
C°t =Ad2 300 

AavVise =sAULIUS 

C°t =m 14309 

AlVi38 =A 1L 3S 


ofl amuw 


HGRA Te zw IES 

c°t entnys 

YdATTY =A TIVS 

JVusHd - ANIV - AdHD IV =zUdADTY 
JV VAnL— ANEIY = BHD TY =xydR TIV 


t3AV19°3° 2 4043719 ° AN Ve snd WWwI245719 WW) 

10032139'013473G51399 Ww. 

CUdAUG 34 UdhB1D UVM ae OVNud) ‘UvArd? » 

*w aNd * 3 1N909 'd S¥ 190‘ vdaN130* BIVIsG *AuHs l¥in 50319 WW) 


CUM Ki 2° UdA119° OUR WD OVAIGCISOVN TID 2 
* TiN 3m * 14NI094d57190*v¥O17%* VIVISU | SATHo 1VIWI0IID BW 


( VWHd Ww ) SNIM OCSHSVM-<NT ALIVIOL UL 31ND WOLINGI WIND) 


dn f-OG3* WhO T3* SSMU I*SSMUOL*SSmMald « 


*WANDbD SWANIGD 6 dS4T9C 8 ¥d0130* H¥iVWSC «=f OSSHrV)WIGIID Ww) 
(WhOCD *6NO19' SSM I 3*SSm1G34SSH1I9 » 
*TANJm39 * 14N303 4d 5179000 11 5G? VAVISG fOSSMIVIWIUSTD WWE 


CMOTISdS ~ WHd WW) ONTA G3HSWVANMGO ATIVIOL OL 390 NOTANGIULNUD 


dS Ww DO+VUUNIG =H NID 
aSdOIG*VGa0IG = aiNI0I 


OS WIU4VOWIC = WAND 
d$10G904¢VG1030 = 1286903 


(dS wadU «@ 
* aS 3090 dS BI90 *¥GUwIG SVU IOS VG 9G fag S$ 13C * 491¥140 dS Th¥ VWI 

(4S JND0 @ 
* dS 1G9G 44S 3390 ‘¥G IwI0 * V0 10 90 *¥011904 10813 VWUIVIZO IIS TIV WWI 


CL/OC/TT UASTAIY 


NOTACr datN&s adbludS * WOw3T1LY * d¥ta 


SANIwluINE DWUG GAY dali si vVINIIVI 


i) 


( “<aktd lV + MIHdTVbse ©°2 PUVIAY 


ItVd ASVSAY ANT ANOS 


Uwe Uw 


VweovuUUY LY 


~EE 
62t 
Gee 
act 
VTS 3 
S2 
¥ct 
€ cE 
e2e 
12t 
O2t 
ol¢ 
ote 
2ie 


91€ 
Sle 


*T€ 


r TE 


cle 


wut 


X4gG W 


| 


91 


IfVd 


(penujzuog) ‘9°5 aunbiy 


%T45GU) 4» ONIMASS «© MSL SMa ly 
° Mdugvd + Mass =O datZ 


Fdt¥qVA + MIoaVA = SM GSA 
BRiUas¥X + MFoIVX = SModvx 
sUNITLNOSD 


CSADGAV- TST CM IS T99M GS HU) eS S| FM TIAN 


PMarbs¥XeDVEl + AMAodasvZ*eIVAK- 3 5 
PulJOS « M3Skh) «© UNCED o OMm ul = PUVA 


MeijeS « MAdDSGD « oUMWUL- = MdUavaA 
( MYWIeRALSODeMASLI- Mo WSeMhUS 19) e SosMwok = Mad uaVa 
( ABMTIVSeMelivdehusSdd? Me l¥YoeMuSTO)s BomMndae = Marsed 


MTG IVXSIVNL + MVEIVSIVAK— 2& 


M1i389 26 AMISH Jes UsGHIe LOAN = Mave 

PUL34S « 438G09e L9MwWui- = ~lusva 

( MVWISRTLISG DAO PTIVSeMIS 19) 29MW Ud = Mase: 
( ATVIVSehT19GDeM 15694 & TIV Dee ISTDbe LOMWdl- = bh daodve 


814309 98 MYOS =89Mwal 
¥14309 @ MAIOS.. =LOMWaL 


MaSh30% (00 PIHATW-MNIV) SOVMTTI-( PN V-A¥Ha TW) suv) -OVAIGI- « 
OV BGI )0ZT3F0I 45 AV TISIAV We cNS e4VL REPO ISISIAV-°U) =MSNU 

MGS 130 + ((OWMUID- « 

OVM 119 be L193094 (FAV IDOL2NS 9 ZS De GUL SGP RISA ISAV-°T) =AS 15 


(ECSLISAV-"LPeOVK TUI-MUSGIIe(A TIS 
WS°=* ERC ESLIZAV—° LISOVRMYCI-MASUD) oe (MaISeS°- "12 252° =P aGSNIC 

CE CSLOIIAV—"T)eOUMY TU-A MS TO) e (MOIS fs 
G7" TIC (SLIZAV—" TIC OVAT TIT -M TS BOP oe IM LIS eS °-* Ti dese% lL HRS 190 


YdNVNUe ( SUMWULe UVMan) + SSMaowIeh HIS) = Madame 
ad Uv Wt * 
S(99MWal eOVEuO) +1 MUdsIeSSMULDe MUd5SsSSMUTIISMUIS) = Mg SGU 
ddavxru * 
*(99Mwdi sOVMNID +1 Mad 3SeSSMUGI- MudsJeSSMU ID} emaIS) = MIS T5 
VP IVNEe(SUPRAGL sOVA IW + SSAThW Deh TIS) = 4 SkhD 
ad 1V¥uU * 
2(SOMwUl sOVF109 + (Mh IdaDeSSATODEM Id IS e@SSMIID) eMTIS) = MISGS 
ad IVa ot 
*(SOMWYL SOVATID + (MA Id3S8SSM10D-MIdSDeSSMTIDD OM TIS) = NIST 
j {(AvlS-°ThelesgS19-°1) = 99OMwal 
(MTIS-"Thetuwsl3-"°1T) = SOMwad 


(Mad3I*Mud3aS* BnadAIISUINIS W1V5 
(Mid FD*MIdGdS S aTdudISUINIS T1V9 
°3Nsd® FCC TPINGVMT Fo’ 0sU° LOM UH AVIS) 
"anal =o DINGVAL (029907 LS°M Ha i¥)dl 
"3NdL® =e PINYVAL €6c5s0° LS °USS MVS) 
"aNas? =k DINGVAL CC e29FIGLY°OSSKTV) al 


iSv3tu IJnTinNuwsns 


&*% 


ee) 


ww 


9 
xe Ve 
LIL 
L9¢ 
v9 
ost 


bot 
LSet 
9St 
SSt 


¥3t 
tSt 
cSt 
[ct 


v Gk 
6% 
BoE 


ive 


9% 
SOE 
79t 
tt 


cot 


Cee 


okt 
eee 
dte 


9tet 
SEE 
Et 
Cet 
Cue 
1€e 


xd Gh i 


G-—30 


hy 


te 


(penuiuo5) “9°9 asnbig 


(2d 313..- 525 JOE LS Shes cde Cee zWar us, eee Ss 
obs he site ge ers ee 
carer: Me ae ae 
(ids 7 cw le eC oth eater sd eee ae ech ek CF Tee. it- 
64¢ ti Ch the Seus"ay". . alan is ee 
HER J bbe. ore’ wht 
eer ed oe ee ee 0 oe oe ere ee ee ce De On 2 Oe te a Khe, ed 
ove IJhdbit Ler 
(xr *SNudeac es ct celesa Wl ei PSNE Sb eca ole be elas Fhots 3 oy a 
Zed Ga OF Ota cea ® cu%eauli ida: Git 
Crivislel}vd- 45° Seg-tz © ex 
sal Pat. 2 “Ee La. 
a? Veh : ede 
7 “~~. 2 ns ihe sebaloe *Lisagalh st Ubvas. Tat 
90 SE DUA ds Veale vd 
~) 
asda 25 shee Vive Wile J bilan ~ 
3 


StaddveSs as Nb fnayv 


WEVASNVE d JaVh dust Jase ViVi Wai ca ach > 
r) 
SDbw vivaGe * 9% Tits J 
J 
CeESASASISHVTORPSSSE RHR SHE Qo HM a Gs Rd a WA DF 8 Awe Se eRe eee Rh as * 
(Gav: YN WY Ee] 
(Om 8 4 Mtg Oe We aed 
( '¢ rn ye ON } & } 
(Qa: a eT } 
( Qa ve: moe ew EoD 
{ u wa - . Tos: ) 
{Se oe ee a Aa & Roe 3 
(GG Pk og a: a cee | ) 
fc uv 3 wy Foae ) 
{-O es -* 3 Ate ¥ Too } 
( GQ@«+*+ ) >» wv tot} 
(th cee. 2 mfwe¥y Ih) 
(Qeseu a 4 Oboe 
(QO-r. J 7 cr Ge cae mS | 
(Get J Woe 4 UE td 
(CG a» ¥ 3 Mow © Fo « J 
(aquvyv J How + Ve ) 
(Gd av 3 Me SS Tw 
be ad 8 
-. ga Sue 1 eS J 
Fehon = sae. byt 
Po PATS Bel eA OR SS cet 2S hoe L*rk 
J 
guder. ir ct. el & ot Sits is 
¥ 
2 
Ege ibe i oe ee ay OMY og ty = , Artest YSk 
abe. SVS ee ee eee = 
me Ses ¢ TAN as = teu nS 
. wala Pato - tt-9 a sos 


G-—31 


(panunuo)) ‘9°5 anbig 


(aA TV¥-ZAC HG) /CALHVV- CAG IT dd elSlnda = LHI. Te? 
aiHtva iV = ASAHI Cee 
é twuiSdaa = 
C82 FL UD (ZAG d5L9" SLR 1V)S1 Gdc 6¢c% 
Suc UL OF vcr 
“4S tva> =tsdtinaval Ley 
l24tuye LeEWelHt) ¢ thUGD = AHUL 924% 
giaHty « 2449 = aba adc SZY 
| NGIO9a 3 
wid OL OD tosHIW*°L9*® J1H1V)9!1 Gle 924 
fed UL Ut ¢z2e 
(klk WV ZAULO-) JEWLE TV JAH WY) CASH J-T OT) 4 ASLHUY = HUT czy 
T2sdL2e LSAT ASLH1D*% LHUUS = LS 4HG 7 Ld» 
(RL VVE CAL Lad Saab te cAI dds LSatits = LH1u ~¢% 
hLHIY # VIS = AS4HTL oly 
4 NULOIa J 
9i¢e VL OF CwLHW'l9°” JLHTY) a! vid SITY 
bbe Ui LYE Lt 
(2 AGI d- ZIHMULI/ECAHmoh-Tdtddh TV a (2S aHCD-T°T)- ISLHUY = LHUL 914 
12450 )% 2SibF 1304S An794 JHCUOS = LOdHUS 51% 
(ZaMWEL*ZAULd-)/ECAUI Gt Gab WV) AS4HID = dHit 919 
Cibwtae LVI = LS4H TD tT 
9 NYLuda 3 
¢i2 us OS (2AUTd- “15° 3SLHV0DSI ci2z el 
wed OL ut Tl 
12439632 bAdtVDeiHID + LHUOD = iHQL vIl* 
(ld+ JLHIVV }e AVID = LHI ov? 
Z NL19OSs4 a) 
222 Ua OF CEZLMMaLt Id-) °L9° DAVIS! wdc 6&0 
9L2*ide*cdd (aah Wdsl iG* 
*“siiGl® 2tSd1iaVAl 9c4 
wikTV « S$°. = rvihwol 5 )* 
diHlv *« &°. = cited Oe J 
dL TIe LHIVID = LV. t 2% 
ochHV + TILSAH- = wih Tv cOv 
vadithtth + TIWSLH = ditidy 13% 
THEHIV + LHHdG TV = Sit ty ae) 7 
Ald3 dsUe LFNVL = edath ty vb6E 
2 
ZL/ 9/6 NOEISIAJ& 1iWVa 3 
2 
LAHTI AE LIWSSLHNIVeLHHG TV ISUOINIS VW f 6€ 
ide*Z+{HHd W=LHHd Tv tid-*aT*stHd TVS det 
Ide* 2-LHAdG T¥=AHHd WV (fa US LHHG TIS! Jot 
: JHNIVY ¢ T1¥id3- CLHASLHMICNVLY | =LHHG TV Sot 
*) =Viwad2? (°7° 31’ snludNdal % bE 
JANE ANUS ($2 t bt 
JNNIT NUD 592 Z26E 
wSdA0US(495-ST Det Wg) = tViaSs lot 
3Nnw1LNOS .9¢ vot 
492 UL LY o8t 
nS 4AOUS (359-"*LleddjsAy = TVads VBE 
(sé OL OD € TVhd3%h 1 ag 3nAV)31 a3t 
CCT o° 24¢Ne th) /1CORe dV 1S ~4TVSZAN be WWUd3GtleI7d2 = Llids 98E 
INNT ANG. tod SBE 


el 39V¢d LSVaied ANTANOaGaNS »3JQN 1 


G-—32 


wid lv- 


(2 AUS a- éhAmtadstZiAnai- PY Ce em ee © Ge Cee oe ee © ee eee 


(panunuod) 9° asnbi4 


Sadun De® ahs uaghaAce aAce 
SAAVV & LNA. 
i 
re 2 ca 11S WGhAVETAS® 
CAubda~ D/A iA Wesdh ede tasant S-T Ut blacks 
tc? 4ai ow 204 AA oe LSQPAAGe ioe 
tw lAtwe. a pec dbs lage. il ech. ic J = boa le. 
elATy & LVAVJ 


Ge 


yéd tb of € whAT 244? 
& 


Cer r cae LSGAA si SSAATFA BAL. 5 
(cbAmasericic-)/4ZAL Tatas ATVs ESLAA 
ClAn di #@ 3° AD 


4, 


ee wa of (2ZAGla- fT 


Zesat.3 = SAA JOLAAS #@ AALGS 
(lot aiNivd ei Vas 
' & my 
id wa 3h U0 7tbAmadie bd-)}%ar’* 
. 46 2*4524 LE? 4 
* ged? =f 


ri AT¥s 5°. 

_ GiATY#® 9%. 

2S dA @ 6A AVSAS 
ccaN WV & DlaitaA- 
sash IU 4 Watad 
wush ly dA I = 
ea VP ow aN = 


“ 


4 


(OSdae PES baHS Unt IS -LAd-bdSuUS 
a¥a Jdelsfuss 


a Toe 
dies 


”? 


3° 
~sAlvidad 


£ ae ~~ 


or ae 
bubews 
s * aia 4 
~ > bP AS 
ea 


-2 ue a8 
ola VD ad 


= sadahAsy 
Rr ee ee 

27.33] 
kt a 
- LA. 
> ahaAu 
a so 


ya” Iu bas 
sah dada 


FLAReL 
«LAvwas 
Awa = 
AA TS 
clAVs 
JAA UN 
eta 1 


“aS Vdwe 


ww ct; 
=Vnlat 


fos’. 42h rd VWWthbAHPa VW lier? a Doan cc ted al 


low *c-aAbkc VW =1AHG THY tbc *ivea 
gsgev-SGe aVbautiALss- 

(AL ac A* LAA CRVAIV 

w3GaSwVal sivielG- od L2sv VV Wa 


Téeza Jed rte laldd ¢ atau 
(ild- -ibV}s 14339 


p~ctedal 


=LArie le 

=LAL3° 
Landa 

SUNT A wus 

= sandy 

= gets 


7 wtb 


ter 


t chvla- Clad hd / OC rime de did-alb Wey sCiSdHe-P bb? isan a 


VZe25.57 e45hR Does LHI} LHD 
(Fdeante CA beds t AU a~-db TV) Sade d, 
caHata # LVTL 

t 

é=, aoa * ) VUE RRe 2-1 sh" 

tt 


tagabh Wee hdle J a4 lH West Wo ti Sadr Cet thea drcy = 


Tésai oe gl abhluerasatt but Anstey SF 


US. galu ahNlit op et 


& “d- ac% 
ahu rT 
2arviduy 
Ie bo 
isaride 
Be ese ti 
sats de doa 
ra the * 
ark. 
Los ithGy 


i 


Mb 


qcoy 


whe 


wt 


ete, 


cre 


yr ad 
9i®% 
a ivi 
ad 
ia” 
~4% 


Ph da 
avy 
iv% 
a9 
“v4 
7-34 


ts% 
Qe 


ot7 
a°% 
a7 
etd J 
399 
994 


(panujuo9) ‘99 esnbiy 


2AUYRY %* LHAVAV = db dtat HI 
sAGVVV ¢ abo VW = Lavi 21s 
LAU © LUV = Lasdé Zs 
LAMVA * ARAVA = L353VA Ls 
4AaGVX + Lha¥x = JasvVx vlS 
s) 
(LAX- DIXDe LACVA~ = LAVIN o )% 
(QDZ-4AZ) @ AAGUX*ELAX-ODK)e LAaV?Z = LAgnt bCS 
(GJZ- LAZ)I* LARVA - =jAaV TV LJS 
C OSLSGS@LAAD + SSLSVISLACII #1 BI WSsiAwel- = LAavé 9usS 
( OSLIBS eLAUI— USisudeLAADP eiAwal = LAava GJS 
EDSLIBSBRLAAD*® DSASGISLAG IP SAH TV IsiAWal- = LAvVx 90S 
7) 
924503 «30S = sAwasl t JS 
{ LHX- LIX} ® LHAVA- =LHOUNY 22S 
(DJZ—“LEZ7 ware UX CAHN -GDAD eho. = Have ) at 
(S9Z -LHZ)# LHeVA- 9 =LH3aVds Los 
( AHEWSs9SAIBIeLHLI® LHEVVI8LHTD) « arhoh- = Leave 66% 
LHGJe SS1390S ebb si- = LHUVA oy 
(9S A38D@ JRL VvVDeLFOD- LHITWS ei HT2) elHwdl = AHdvx 46% 
a 
3 
G° Ose itHWdl =iHWUl ¢*.°aS°smlodhi*UNy "O° 05° 5S CTIND ai 9o% 
S3GNI4 16 DWN 1 BUS iHd4d5 BATIVY OL GUN. 35'NVHO ) 
3 
€Zadst} e€3CS = atHrol 464 
2 
2 
: 3 
3 
2 
NOLTANWUS3IS aN3wOm ONY 39409 TIVE Will 2 
3 
HIND ANOD ECE %64 
224330) * LAAD*® LAAD + LAULSD = LADL t 649 
tid- JlAIV)«s LVAD = LAAS 2c et Zo 
% Nulia 4 
Bce Vi UE 16% 
(ZAOLAG-ELAMULISIELAWYULFIG-SLA TV @UISAAGD-T°LI4LSA4A09 = LAUD Jo% 
22d309 slSLAADMPISAAALD + LAUGQD = ASLAGS 60% 
(EL EAWUL- CAQDIT AG) SEZALId- SLAIV) s ASLAAD = LAA) 88>. 
tiAwul = LVAD = LS LAAD ia 
‘ t NJItCda 2 
ZZE GA CH CCELAWYL- 1d) °LO* ALATIVIAT Cut 96% 
eo€ OL OY Se 
CdLATWW-ZAOILGISIGAAIW- JLATWDSCISLACI-1°T)% LSLAG3) = 1AG3 48% 
274307 w@ LSLAAZJOLSLAAD+t LAGGD = ASLAGI C8 
(dLAIW- ZAUILAGISIELATV- ZADI dG) e SSLAARD = LAAD et 
dLAVY 2@ AVAD = ASLAAS lt 
€ NOIYIY s) 
“Of OL OD (EAUTASLY" 3LATVI51 hic ube 
eG OL Ut 61% 
"45 1V4° =(9) INUVA] gi» 


Gé ISvd iSviaiv 3nd ihoudis x» 3 0 N 


(panurjuo)) °9°9 anbt3 


“MeTiar 4 sce eb 4oVVe cic ¥NN -. i seruab iia 
to ode VOCACVEV | sla deal wis 
WUZVFSUIZT-VANVAV tae Vt saVn Gt JR OFF = Tuavwt sft 
Iwudavisl£ 3x =tAa¥at © wes 
Sisduba® WOIPbasA dud sole te a 
SNiCiase WIELSA 3.3 U1 Sadab LIKI Nowe ue tive 4 
SV WemAavig se divys rfy 
Ja sVA oy ve MIR OV ANGEL VIG esOV TY as amy W te 
; (tv. gs Zook costa DahAGL cV TV aye WN lte 
ShpuN2ea0 WILAGAA FES BUD He ,; 4 
NPWS Wols-A «U4 i Snaci LAE Nakuew Yael - 
4 
3} ; 
‘ 3992 @ $4 594 eucgVa -&% 
2-302 @ 7 30L fu 7a. ees 
Srasda @ sO SVs = GAc¥. 3ac§4 
SRIONI6 WIAA ed WE Ce 2 
JhIiC\ 3 WIILBA sos C1 Swdsi GAN] fea ott uid 3 
SMGIWAS 2CaVAF SoaVAt FeMIVA = 559A Lés 
: QOH IVY e LEAVAe 4n4UKO GecJVK = Wate Yds 
3 
ALIAWYS 394 B34N99 1V101 3 
JHA Ul GRATUS3IY SUNsmum ONY $39804 JiAVNAUGL aie 2) 
waGcSNvds 99° Uh So®¥ JELSVEG J 
3 
a) 
INU *tosdVbS Fa aVRY Secs 
Yoh: cs 1TNW Fa cVwd 7é% 
yhi.o ¢aac¥¥S =ace UV 1 ¢% 
Qiu + gsaevd =a iz¥a ues 
JAG * G3AbaA FaravAa 1és 
GUuG ¢ as™*¥y =H aD .cg 
2 
asiNbatut ah ols 
svat Tieyu wls 
Coe a TE COTO aN OUT) Dal 21s 
- 
r+ 3 “ seveceeseseseseveneseses & OH Ys 4 » Vi WA § Soustezraessssecane couse] ess 
iquvd >» NY Pe ) 
t*aqwuy 3 Wn vted 
{(aqrwy J yNVW Ftd 
(aquyv 3d » NV Vw) 
‘ (aqrxyi) yh Vie) 
(aquvd ye ve 
igus) x» & te) 
{Qqeznvt¥ 32 Hr ¥ ds th 
t a av 3 Wi ¥V Tob } 
(a3 V4) yh VY T&D 
(qe uz » wv dt) 
STs 
*" 
BATVIRG + ter Vies = gal Sl= 


T2 afva 1SV4S1H JNEANGS HAS 


» 
4h 

ro 
— 


G-35 


(penunuod) °9°9 anbi 


CAISLI-" VI eM TOS =zlLlinwds 64&¢ 
d14739080295 + 19S =AUar Pe 
NJLAVNOF ASIML VlarHi wUd SwHdk a) 
JUNEARCS Cd Lis 
TIVAH | ==GU TSN 9is 
(GOTIVH-VIVMR) eh ILL OAQ = 1)9¥iub SLS 
CULMS SO RWS De SLT Het d— IN UY TY e BMS mh 1d 307 22h * INS IYZ SOP WS = 19VAah eis 
VIVAAH =GUdIIVH Cis 
({GUAIVH-UIVAHD eWITLGAG =udViGhH @Ls 
(OL MYS* ORNS DeSTHNY LUN UY TV 8 BMWS EMD ZOLEWS UNA SVL OSANS FB IVA tds 
JiR =UTOMNE Ls 
(GIOTIH-TIH) sw LOAU = TUE 69S 
(SM S* OMS De STHWUL- INGY TVS -M Tose CMS + INE IVZ OLAS = Ie. G95 
uth =U Walh L995 
{GC WulbH-utHienTIGAU =yidlh 99S 
CSM>SFeP NSD OSTHWUL-UNUS TVEEMNS tM dn SWZ CANS t NUIT eLANSeulh $956 
OyavZec1g5302 =STHwali 99S 
SInNNT ENOL us t9S 
LL UL UL 294 
*C¢ 2=739¥iGH Tys 
"3 = VIVAAH 29S 
"co =UdVIGH 65S 
*. =¥UDVAH 8SS 
*¢ = Ti GTh LSS 
°. =th 94S 
*, =ailh SSS 
", seth GS 
59 Of GS (1°O3° VANDA! €sS 
( WYliDeOu + WWHTIS *O0d)0e6430)- = TEwWtsal 26S 
( Isvlideuusve *¢ * 
Inv 11S5e0uavxbel4d034 INISOD* WINKISs Sd7ZZ714 alau-eod- = wnat 1Ss 
( Tw¥ll2 « 
® Twt 11S8el dd—-ved- ( Ww 11 Se WV TI1Se°2-"Tiedd be24353090943309 = Ilwasid 3% 
Swhai SSGO¥D NOTLVNOA IGUONIY 3 
3 
ddwnViloJebu+ aw VIS ed) er dda => ecenadsi 64S 
( gaViloeOasvd + «& 
wav WSeUBIVX Ie lIZOD* UNISUDs WINISeddZ 213 eldd- Ya)- = newasd 8%S 
2 ( wmevild « 
Sow TI Seldd-Uu) -CUWMV TISe UNV TISe2-SLletd )e24d0007550U) = tlwodi L%S 
Swu3i $SU¥8d NULAVNOs wOGnly¥ 2 
Cd euZXfid- Gd & LZ2F35- = Tawdal 94S 
Sweusai $8049 NUITLWNOI 1OUe . 
‘ tau- deleOZX1la- ud « AAC G- = LOwssl SoS 
Seusi S$SON9 NUOLLVAOA 1608 a) 
Cd edZXl4¢ OU 6 XXF4- = Idwasl 94S 
SWudk SSUBD NOITLYNOA iCdd 3 
O«s =z Ot & 7% 
dad = da c7s 
usd = Yo T9s 
Ueu = Yd CYS 
Ced = Od 6ts 
Sed = Ga BES 


INASVASDIX-CUNYIVX- INUSVX DNAs © 


a5vd ASvaiu aN ingaudns x JGR } 


(panuiuo)) °9°9 asnbi4 


e i “4 ns 


(tet. 


Au afi 


* 


ebeoasd Sen cb ok 


7%. 
© a; yA = 
awcad aA cen ie eno es 
IVG: 
Kiet ge’ s 


Pon pe ati Saad “estaa elhus 
Ku US... ew lae 


»bedbt! 


ts btovea 
au thle 


=e) TaVE 


NOUEAWTES Leh ota Wd tothe oth a ob sb aae 


Sme@ sa 


lt atVics 


(U & 
(ado 
{ & » 
(fs 
( yes | 
(ue 
{ Q 6 
{ 3c 
( u 
{ Ua 
{ u 4 
{ua 
( doo 
ida 
( 2. BU 
t - 4 
{ vid 
(aa 
(ase 


Adqccneddercncadecaceeca 


. 
s 


Wk wk whe ow Oh eh WP RG 


Ge awl vo @ jamagsise CEN & 


(. toot 


r any ae 


‘hdl ub]. Ives. 2f «Ja Vilu- 
; aoe MAAK 6 cae abt Ber FT ow 
Mt P4¥Via flow cra Nb t0GP iv su a0 sbtbsad 5 
1 abeVel an tabbsaAAbiwn 807 pb 
Sheet eo Ht UNE PONT WODAT Ss 2 
RMBAG. w@ GTN Gs ete PEL, 
acu ahd cb Bl ucs a a! ADD t4s00 
{LreV Ve lsimoasa FORA EA. | EEe PU LT. 
fm 4 Pe yay rer Lhe, ~ iawitGe .- ae 
j sag IW~ = 4.977%. 
$1.3 Vetgly 
A Se ME EA 4 
YWRY Te) 
MR N 7 + } 
>» h VO Pr dt 
>» h Vv te) 
yr «© Ve) 
wow V’ed 
A> tee We Ne 
» » te} 
hoe = Vs 9 
C4 eA SG 
Bim ag NE ee 2) 
Ace W Ee d 
> wv Dt) 
~ywv te) 
wm Re ck) 
»w % Vd 
ANY Tc) 
aN NV Fu ) 
aiile TiNG. J 


((2.- dbraskt d3u, 


te Ma WeehasudePadmadlis Tlanagel Abt an bt Va) et i525 2 TY Lea 


Ct overt 


*MUDn Weck sdODOM i wade ie dwihtchHacd-sd Ve VP evn ade° 


ISVs 18 


ca clk ou sah’. 


Liftrmie¢d Tove 
Zlunbwi tat Tn) 

rehab th. cay 2tcol and -atuohin 
Tenet. tidawasit Vinasd tec Vein 
CoSa one? bE) ame $s 


* adele oliss 


Seb gr? ve aes 


are dd 
- [JV aah 
Muiddan 
7 UY taba 
> Visca 
Ta cvat 
eo TWN 
o Tabme 
rAvbrad 
wcdnes 
*aileoc. 


it 


H 


i 


tn 


a) 


he & 


ad 


2G 


%o% 


(70S 


ct 


G-—37 


72 


39Vd 


(panunuo)) “9° asnbiy 


WVIID =o 12DVe 
YWdddHS =(8)¢5RC 
JRIQN3 AFD) UAMUdSS BOK JIBVIIVAY 
wWidluH = (2532 90 
JVG wisi LOOGH 
VdIS-HIx =419 IS9VL 
WOUV wIS HOS SOS NITLVt3S1599V 99 ANd wov ANSON 
dnVTIS =€5 I29VE 
S9Iive =e 29VC 
€T4sb3 =4E 323WE 
$I9sIh = (€OIN2Z3VC 
sav tu- =tl PS DVE 
WVisb- =tee VT LVE 
WIVEU 534 KWLASAS WHlKIUD wOa 3SNl4 Vide 


ASVAA- = ICR DT OVC 
BOLVMwW!tS ss ASVAA 
30SN9S 2 408 - = fod) love 
a*t= = 3GSNSS (UL WN Al 

C*t = gUShOS 


BOAVWWIS BGs JUNSSI¥d JDIWVNAG JUV ISSN 
HLGONA- = (82) 09VC 

YOLVINWIS wos HIGUNA 
ZZIAGG « WTI #(icdTIVG 

NOLAVAGZI 4UG8 Jeti NI WONAV 30 1N31913330) 
WING =HMDCITIVE 

SOTVNY NO JI) Ow tus YUNd 
Z71A00 # waVTIS ={S2) 7 9VL 

NOIAVNGJ L608 shi NI dOUNIV 3) 1N3151 4530) 
YING =lo?ZPT IVE 

SOTWNV NO J1¥9 AW o04 YINd 
721AU0 @ wlXha =ft¢)}13V 

NOILAVNOF sUCe shi NI LUCd dU i1N391I9133595 


UBHAG IW =e TIVG 
Vou NI ASN GL VHdI¥ HOLNY LHOLs 
MIVSAV- =CT2ITIVG 


vOLVINWIS wOd ONIM VHoTVW JOVYSAV 
wed: LA ECU TIVE 
SOTVNY NO J1V2 Nw 4xUs BUULOLA 
WlaihHi = (OTT IVE 
VO Wisl VisHi 
VIHdIWV- =(BTITIVG 
Vt wOs VHoly JsOLOd 14437 
AATAQO @ ((N1S72-SU9TX) eoa3UDFNSAAL SD = CLTIT IO 
NULAVFOI 1UG0 3H1 NI IONTY 40 1N351391 343509 
BVILOLA =ZIGTITIVG 
SCTVNY NO 37¥2 Nw oOd BILOLA 
AATAGO @ CINISAZ-SOIHK de SdFOIDFUGAATS} = AISTITIVE 
NULAVANDS LOGO 3hL NI YOONIV JO 1N313143309 
Nw (x¥nuM'O300/I0aIL HOS a =l4tITIVG 
SNC LAINAS VO& WOs IVWLOLAs(03U8/3900)1 BOS 


wWiuiHh- = ({ETITIVE 
3¥VG wltiH 
JuuvZ =(2ZTITIVG 


Swd3l SNIONSY SNIM-NON NOILVAOS LLOM 
WIdSLA = CET TSVL 


2SVa1ly JNTGfOdehs 


QO 


a) 


o 


1 


S, 


q1 


u 


oOo WwW 


c&9 
cekg 


Te9 
Jt9 
6c9 
€29 
iz9d 
929 
$29 
97¢¥ 
C29 
229 
129 
ved 
619 
ely 
Lqtg 
G19 
S19 
e119 
tig 
219 
119 
Clg 
629 
Bog. 


£99 


$09 
9u9 
Cu9 
eu9 


x 4G0N I 


- 


ae) 


(panunuod) °9°9 21nb4 


C LUsPSH PT TV ESS e99Tt 


¢ 


nog 


me om rm rm ae ee Se ee ee eee 
oeenroaoonooetcececacecre 
aonvrnonwe @Wanrasa ¥ & 


4 

vr 
— 
wad 


iSv4air 


x 


aqauaatceeé ad a ad dqdeadadda tt 


ad 


va) 


* gtr 4 


2 ¥ 
uy P 
2 x 
2 » 
3 » 
| * 
J P 
a) » 
2) ¥ 
3 » 
s » 
J x 
4 » 
J A 
3 > | 
3 > 
J x 
a ates 
Sneak 
Swe th 
Sr il 


= Cit i dive ® 


kai. YWa 


MeV EV ect DW 


sas PAAL. 


SGaS 0° ts (e* tee Fo bse oe 


z(tibinvasvas 


2 
3% 


wt et © sbq@e 

dee bd dey 
tee oe ae? eee 
Vea® =e Tdi ects 
=be 2 NVR 


wet COLSUISUNGaALD vba ds TO VWs 
ee 1 $: 4} 
KoeWV Ved - 
i ee. ed 
fh a SF 
avo1iai} 
. «ye ) 
iow cbr 2 
~ 6 tol 
bh Y Pu) 
nt ve} 
i er. | 
. ¥ Vr) 
tr ¥V te? 
eee ee ae 
my V Te} 
Se WN OD eed 
.~ vw Ped 
rol ad Flora dbe sve 
. d2N5 wit ale sod Lae i) 


GhICNI3h GNIF 


dh oVin Vi AA LAGG 


IN1TONd’ SONI 


oA at W0« xx JACL 


SHICN3G% ONITA 
“AUS wWOG 


oles =di. de LEA 
By ee nygd JDiadt 
Laie Staci. ashe 


okt¥e pies he's 3 
aInb- =e SIVe 
eubut als o1eG 
eUGdIEV Fhe DOI 
AANG = Felco) Z2yVe 
aJZ0u -D3 2e-sB 
Navi =(Lc}29¥4 


wJITLWACS it.Ge 
=tbl) 2500 
WEL VL US 2EGL 
esSlote =laT)cuve 
=19TI29Vt 
NO 12 MtCa salud 
ol/saes5eldesud 
edbtraiv = tetieute 
Ved abta aserl 
tT oimd = t¥b bec oT 


imv¥liS-  =te FISD 
clrew i =sdci) gave 
Stages =Yi be D¥E 
Voy VEWLUS - =O Ta 23H 


+vlai datulis 


7 


Wipleirer 


* 


aA 


a 


as~ 
SS 


2 


s 
- 


74's 
r &% 
re 
Iss 
39 


— 


“#* 


G—39 


9¢ 


INVA 


(panunuo) ‘99 asnbi4 


1SV4aly ANELNGAsNS 


{2.4 


GNa 

Nhunise 

NV¥d» =NV¥d]) 

(1-fF )WVSIG Views 
2e*t=f ClS UC 
Nanlie 
ASVaALte I MIVaL 1199 


C¢s 
(TS 
€ 0S 


Lyg 
999 
S99 
799 
&99 
z99 
199 


G--40 


(panunuog) °9°5 asnbiy 


Hog z 9 | -. 4 ar ae SS TY 
oem 4 40.€ hoe 3 ¢ Safe ae, - ser 
mak - BV ALLY 
eae 2 LV Au 
t Je - Cuay 
co or - 4 35GV 
"Sade hat lt ot - KAY 
ou lt ats a ‘ew 
~itb wo - “SS 
e¥yG ~ -9% 
eect - aes 
eov'; - ma) 
“¥S'% ee wt - “ts 
za yey Sa =~ ww 
wee 4k ree - ck 
Cte wbc - Be Ry 
s%6&* 't.4% “ey a 74% wUY cy. - eek 
RutY oo ae - ran 
23% fee - ck 
sot? 4% - rol 
aii oS? - do2 
tad® 544 8S* ~ yad 
oh tv ~ Yo? 
mt 9 oS% ~ ve? 
eZ 6S” = whe 
zE4 ~%4 "ek uc” oe’ Lie Vis - tb¢ 
ale Si - cod 
“94% tc - ~od 
-9e% 4c - fad 
ase? Lo = dic 
30% el” i? ~ Pin 
ay 1 ot - Ta € 
7 fe bl” = Ra 
a | 4. < de 
we €t the = sS2é 
elct der - a4 
are ra a - aC 
eybke Cie - ccaame <5 
acet ct - 7¢ 
wot dit - 9% ¢ 
abit Gdr - C4? 
erat tit = ave 
B7L¢ we 1 - | 
aot | tea - vil 
a%r.i ez i - Gt 
° soa l til - i 
ale o's - 9] 
uy & ¢* - ul 
zley nhs - C4 
ar id ra = = “ 
- Et i 4 - ‘y 
muge, 4 ‘2? ~ a 
svt - = 
Aiea Moelle dials Male ited Mekadiads Miele Meda aed Meh Miata Sek, Met, et iad de Be ee a! C+, .4> 5454 calle Keli Aeelin Aaly Meds Meth, Sel Med el Dele Sted tek tod ot oe ok ee oe oe ae | Pagina? 


Bol GSVaodt ANLaibic dus | an Te 


G-41 


gd 


S¢c¥ 


a9Vd 


ccy 


Ue 


Sls 


(panuijuo9} ‘9°9 aunbiy 


¥7r 


Mt 


914% 


YEE 


CE 


et» 
ec4% 
19% 
514% 


AS¥V4di4u ANE anOagns 


bTL 


ZTt 


at 


9%T 
vel 


ve I 


Te4 
cveole 


CVETE 


LVS6E 
cos 


cu? 
Gee 
el 
ity 
ou 


Tis 
91S 


uet 


i8 
9&8 


éet 


L%0% 94% 
%o € Tut 
clgy 
ae 2 Jee 
re 
doc 96 
OVO Lt OL 
Ett 
hee 4 Ge 
10% JO% 
Fe] 93% 
wi gu 
Gt? tr. 
eCy Lu” 
Gi Ld 
cts = %9Ot 
els 
G9 
2tS 
£6S% 
S94 99¢ 
89s 99 ¢ 
1rS 
1% 
cts 
wit ite 
cy 
c* 
OVuset 
SB Qs 
ce Qs 
99 1 
9 LST 
98 | Sul 
coi 


=444 
=bé¢ 
=Jt1 


=962 
=ttl 


=S6¢ 
=19 


=L1€ 
=Gt¢ 


=I(4 
=@C% 

{t¢ 
zuc¥ 


OVCL 


92 


=LbC 
=i 

CS 
=t1S 

tts 
=69¢ 
={s2 
=¥992 
HEeus 

€cs 
=EcS 


z=tts 


6t9 
v9 Tt 


IVGY 
OVI¢ 
S6E 
6% 
64 
*¥ Ct 
S91 
$o9 
=S9t 
2191 
T91 
8295 


Lived 
ae hd 
CIe2 
L322 
C392 
ODE 
O3¢2 
L392 
LICed 
Cutt 
Cu9d 
C3€2 
0322 
CISTI 
G31 
GIv2 
CI92 
C292 
62% 
L392 
O31 
G3Cce 
OVeL 


CILT 
C3%2 
C392 
=1€s% 
C392 
=Zt 
O3t€ 
Cute 
L3C2 
CIy9<¢ 
GUC? 
LI3C2 
LOTT 
322 
CIC 
C39z 
CIT 
C3S1 
C36 
036 
036 
Ostt 
C36 
036 
#S7C 
C36 


C32 

C3Ce 

C36 
=9i 


uur 


N 


a Ha 1V 
‘4v¥Hd VW 
Aarid IV 
waHd 1¥ 
Aid IV 
go IHd 1V 
NVHdT¥ 
LHHd 19 
sHd lv 
MG ON I¢ 
da 11V 
Hd 11¥ 
OSNTi¢¥ 
wl l¥ 
1SiH1V 
ga dH VV 
d 1H I¥ 
re LH 


Jian l¥ 
Uvid iv 
O$i lv 
4304319 
$1931V 
Yas 1V 
OMuy l¥ 
LAuV l¥ 
BABY IV 
Luv iv 
Juv iv 
ANUY TV 
Thay TV 
JhUY 1¥ 
LHUV 1¥ 
diav Ww 
d3Uv iv 
Vinv it 
JoIviv 
AINV 
wmivisl¥ 
PNIV 
WIUNITY 
JIUNIV 
UNIV 
WIiY¥ 
LHALY 
MiGNl ¥ 
TAGNIV 
dS11¥V 
advdiv 
SOs3lV 
dQvIlV 
eolv 
ad TD1V 
$9191¥ 


G—42 


(panunuo)) ‘9°59 ani 


«ss syle er 4 ee? er 

rye ave Loic = ata 

O52 S9GQ¢ ae ar 4 = tindv wv 

4k suyvd LIke = guev 

%is Fcrs Luved © bt Bev 

Sc C322 - o3dVANY 

Lt 2Gc% Lud = 2aVNV 

ics =4t odd = wo SEV 
Cal 

cel [et Cel dt. SLT sil *il cil tai ay 641 ac%l Luel - JS 30nwVv 
tel ctl LS ae | 

uul dal 911 Sil emt til cit bei a a col | Zt i Loel - alin y 
ce 

2.2 lo é wOK¢ iol GE] =e | %61 éti i: _ol ob | £64 | Cyet - 658 Thaw 
tid ran e ve 

dO" Lol 961 S6l So 1 etl €é1 Te T tsk Pe an | oS I Bivi Udell - Wing 

Loe =O « C322 ~ Hoiay 

9€.: Ch< aZc2d Licd ~- ¢4uUtny 

cie Ir2 Bo Tc Cute - Wo dal 

tt» Ge 2042 Cai Z - <Jalnnwy 

cos Es 2€Se LIZ - gg lInen¥ 

Se =9fC L322 - Hu wy 

Loel - win 

Sts zGy¥et LI72 - YRovwy 

Ts feos C392 - JLAaVrVv 

coy WLS =9t¢ - <dAac¥ryV 

Sts z9Iy C392 - Lavay 

Gt =Bye 2G9E 2 CI*2 - Mrevny 

Gos ¥tS SES ~ YoerduG 

Lc sie GIL<é - aXeUnl 

ive zibe LJre - Wsvny 

Ses ede lure = Det a¥ 

a}, =9st Sorc Live ~ 41lovay¥ 

91s =z1L.s Lose -  4zhovny 

7<5S Core - di 3Tn 

Seb =9ch CJ.2 = Auvay 

=9rS LIi¢ - JesVa¥ 

ors =¥ou CJse - aluval 

65% 2Gry LIsed a Ti 2VRYV 

CIelt - OS UVR 

¥o% Lio - dudvay 

S&S Lo - Jd WD¥aRV 

Cosl - HIVAV 

Ice uvlle elt Souk O3%¢ - JOSSM1¢ 

CIT ~ 4 4S4A1V 

tS* C44 1s4 Hb LUGE - adiAl¥ 

78% co Lo Gi SS =éc% Luvd - dil Al¥ 

ti* 14% Sh? £94 959 =Us9 Cove - wlAlyv 
cos ces HEY SHY oy % ct ae 

9L9 SiY tl 17 a toro 499 G4 tre a4 eG eS4 =Ts% Live = diva 

Tek zulf Love - soa l¥ 

cv? oehe Zeke Lure - Rac iV 

wee - ocSnral¥ 

ters =e o£ Lo7d - vai l¥ 

ye SG =e.t Load - PLA lY 


ud 30Va LSWVagdc awlaflacdhs X : ek «2 l 


G-—43 


Of 


39Vd 


99% 


S6Et 


662 


862 


(panujuo)) ‘9°95 asnbiy 


¥<¢9 


L6¢ 


OOE Ce 
19€ w~9E 
991 
by | List 
vt 1 ist Goi Sal 
ree | 
%G | vl 
boc ivé 9d Si¢ 
UV6 7% edie 7 

ad 
Sct 
tcr 

ae) G*% a L7u GL 
L9e 
bde dot 
6St 6 9t 19x Gxt 
LFt =OSE 
els 9b¢t 
962 icl YET et €ti 
Zee Cyc te rut 
esd 
72 £ic 
£2 kc 
Jod 
irs =99¢ 
SI» 


LSV4ie IANJ Lid eis 


eet 
ote 


$91 
=991 
=891 
To 
=24T 
=o4 | 
Boy 
=994% 
92 


z=ot 2d 


=ind 


=24 
ae 
St 

zcod 

=¥ce 


zlad 
=eLCe 
2912 
zitc 


UVF 
=Btd 
=O.S 


Loti 
UDI 
C31 
LIV 
Ci97Z 
LI9¢ 
udt2 
LJ6 
Ode Z 
O3€E2 
C26 
LIc¢eé 
C3€2 
thd 
i D29¢ 
z=ad 
C22 
03%2Z 
UIE 
Curd 
Le 
Lod 
O39 
0291 
L372 
CItT 
UJTI 
C391 
C392 
CI 
UI*d 
CI 
Use 
LI 
uurd 
tT? 
“ust 
vive 
(36 
LITT 
26%? 
O22 
L372 
LIT 
LOI 
Gt 
udtt 
Cye2 
CIC 
OIt 2 
UIkd 
C39 
UIY 
C342 
Lave 


Ajiad 
itd yd 
£cuU Ru 
110d 

ad uvaxd 
od 14a 
xudd 


sdqavl@ 


oCuJid 
y2IW 
ad lig 
dU 131d 
VJ1d 

S$ Wold 
LAiL33 
$179430 
OSak3t 
MoVise 
NUVidy 
MA1Vase 
NWijd 
Vaid 
SUONGE 
wV¥ 
LIZAIAV 
SIJASAV 
JVAAIAT 
NLQAY 
dddd AV 
SLIZAV 
MTISAV 
MIVIAY¥ 
yu W3AV 
aunwilyv 
dmv iv 
eNVAV 
dsvV 
OSSMUY 
UN] Muy 
LAY 
XIi1UV 
MUlUyY 
Aliay 
LHoY 
r¥sav 
LAVIUV 
LHVIUy¥ 
hUUNy 
oiudNy¥ 
TE CGUNY 
hu IN? 
29O1UNY 
STuUNy¥ 
OMuVNY 
LAUVNY 


K3aAGNHN I 


G-44 


oo” 


36% 


4% 
>» 


tt 
Lt% 


eS2 


(panunuo)) ‘9°95 asnbly 


t6% 


27% 


=8tY 
=29% 


uSd 


€6% 


£t% 
=4€% 


~~) 
ul. 
A a 


i& 


iSVija 


{ov wa ' 
ese Ws. 
roe eur 

eur 
tt + 4d? 
ect ‘ga’? 
7 
=2i% cco 
ae =*32% 
3us an | 
uSec 
Gee 
| 

Yb Gr 


40cb ot Yeu 


“C49 ar my y 
=44% aio, = Ly 
te fe. =e Ot 
Isr GO =_%t 
a7r c%e Br oe eS 
suyakt 
ae 2 tot “WHOL 
cl? he [sy 
Le hat - le 
+ Lr | w~bEU 
‘INE LE 

be ye Ve Te 
=[{"% go? sy1¢ 
zed" =y]* ee 
Sawcle avi 

“whe vet =e x 
“Veie lig =< 2 
ete] Pa whe & 
YS SSt =¥yct 
a ee i:? Z¥et 
Gor, Soe Zeck 
cee ste = ick 
bu” ii? Ubu 
Ybd 
ytd 

tk a ct 


tile 


abu s 
ASaAuLT 
LAU 
Post) 
MVWSG 5 
SS$mReu3 
faPaGl 
w¥ Mau J 
fal J 
LAG 2 
waiG) 
vw uG) 


Ati 3) 


*% WG) 
PURerem) 
4505 
sse i 3 
SOP Us) 
VF lay 
N WJ 
iS arty J 
aed 
dud 
aha) 
hat 3 
bas aha c 
2ydruJ 
“eijal 
“CO bP YG 
“Vdse Jd 
‘Tagged 
and) J) 
43 ZAV J 
ARTA 3 
Palvg 
Nel) 
hw IW) 
ww) 
an] Ww) 
tie 
cda 
lik 
LS.rdo 
LU de 
yb Ache: 
VaiAsaa 
nine 

2 8 

OO ~L 
POND: 
LTR AD 
hems 
deondo 
Liwwtc 
PS Tac 


G—45 


gt+ 
66% 


745 
i6% 


=9t4 
«<9 


(panunuod) ‘9°95 aunbi4 


ct 1t% sUtY 
=o =i¢f4 =lt* 
Lee St% 

$29 

€€e9 


6St 
ESE 
bof 
ut 
12% uz4 
924 2424 
Ces SZ 
96S 64S 
86% 29% 


4SV4.y INI] iNvauis 


95¢t 
2S€ 


Le 


Love 


=ol* 
=ld% 


614% 


84S 
Iss 


SSE 
gi 
C7e 


b7e 


ie) 
wT 
my 


G7 


st? 
=914 


et TE 
9 +t 
€l¥ 


£45 
OSS 


E%t 
OFt 


ww 
> C: 
Or wet ON 


7St 
ot 
79% 


Css 


Lt 
Tt 


JvZ te 
OVITE 
5vy le 


7G 
S¥t 
S¥t 
c7t 


c7t 


6tt 


o14 
oly 


Ovéle 


st lt 
Lvt 
60% 


OS 
US 
BSt 


CH 
6tt 


yt 


6b kt 
rye | 
ett 


" 


soe 
slot 
OVELE 
OVelte 


=Ba5 


UVELE 
JVe Tt 


=vlt 


z=H(& 
OVSit 


t.% 
=ive& 
=o%% 
zéELe 

Gv2lt 
Oey te 
OVeie 


OvVIit 
QVE TE 
UVele 


=E1% 
260% 


JVI1E 


ec it 
SV9OTE 
z2tCy 


tce 
=f 
=hy 


9SE 


OV9tE 
IVStt 


CIe<¢ 
USke 
ae | 
G3uz2 
C32 
U3 
C32 
LIZ 
UI22 
CiLe 
CoTt 
LIU 
C372 
G3%2 
C32 
GIl¢ 
Oo7e 
Cu92 
Th 4 
OITZ 
Luld 
C272 
US%2 
Loved 
Live 
US%2 
C372 
UIC? 
LIT 
LILT 
GI¢e 
C392 
O32 
CIce 
O3¥2 
OI9Z2 
0392 
0392 
s9Tt 
*SIt 
G39. 
C392 
03%2 
C3%¢ 
#1I It 
O3e2 
0392 
QIT1 
LIT 
C291 
nog 
ODT 
2il 
C392 
UI%2Z 


VWdsivd 
aTVInd 
TVAnd 
4N) 
AuSn) 
A1WSh2 
SSAan) 


-OV Pun) 


Nun dD 
Mun 2 
NOW 3 
dun) 
SSM Iw 
JV A Iw) 
N IW) 
tad 
utNow) 
TINIw 
Juaszi3 
yO3M 19 
40914179 
mS1) 
Kus 13 
AS 13 
S$SMa 1) 
adMa ld 
Uv Mall 
Nx 13 
WO) 
K¥w 13 
$SM1779 
Yad M11) 
UuvM113 
N43 
Anil 13 
A149 
4$SinH 13 
14H19 
2371) 
1413 
415 
wht 13 
yinI19 
TANID19 
w30913 
ZAV 19 
4vi3 
Hd 1¥ 19 
4H W919 
dev 119 
Tr¥ 313 
QuGH) 
¥A1999 
Addi) 
M1433 


x3qQaAN1 


G—46 


CO 


(panunuo) ‘9°59 asnbiy 


a old ts tr* 
C44 tk 4% cut 


1°. Pp ee| AW TL alise wes 


oud G pa 
ad a they 
0% 17% 
iSs koe 


S44 
ois 


~5S 


~ut 


YO 


at GS 


9G 


ats 
Ss 
Dts 

-&& 


tr. 
ct 4% 
ls¢ 


ac’ 
a7 
a%t 
59% 
6 * 


=e 7t 


see 
Js 
Je 
Lis 
Le 
36s 
{3b 


eed 


Ce 
Ce 
JIJe 
weer 
Ltt 
t oh 
wok 
Lub 
Loe 
Weer 
Outs 
tubs 
eee 
Lue 
be 
. Jb 
. Je 
Lve 
l 36 
rd -) 
ch 
Lek 


st 
Jd 
use 
Lut 


Cue 


Lio 
te 
Cur 
Ub 
C33 
GISt 
L392 
O32¢ 
ee) & | 
CITT 
LUT 
Cue2 
Uded 
Ub 
C36 
ttre 
Maud 


Sites 
tddus 
b4auL 
d4gies 
Gas) 
64309 

€viju2 
1% 43uU9 
374329 
%440;9 
£e da) 
bE 3309 
dt 43°59 
9t320) 
yt a4U3 
9¢ 33uU9 
wt ss) 
ét43u) 
TE stu) 
st du) 
€4su) 
o¢4ddu) 
6¢4309 
£¢433u3 
9¢45dU2 
&@asu 
244) 
téda30)9 
€¢=3.9 
Tési.3 
Jearwsd 
ctsud 
oldsuJ 
eTtssu) 
214403 
97430) 
5s 1 adU9 
eta: J 
tlact.3 
cl4au) 
TT 4su3 
Jl3a3u) 
T4393 
waa? 
Sie 
wat) 

W@UND 
f TN) 

3 viv 
NING 
ua.) 
aes ed 

le liN J 

Tana 
oledivu 


G—47 


(panunuod) °9°5 asnbig 


Utd - 9SNO09 
0362 - 6%4$N0) 
O62 - §SSNO9 
0362 - ZSSNQ9 
0362 ~ 9SSNO3 
OJ6ed - $SSNO9 
C362 - 9%SSNO09 
0362 - ¢$S$nG) 
C362 - 2@$SN0U)9 
UJ6¢ - ISSN093 
0362 - QSSNO) 
0362 - SSNOd 
L362 = 6%95SNG) 
L362 - §8%SNO09 
L362 - L&SNU) 
C362 - 9%SN69 
6262 - S9*SNU9 
L362 - %9SnNuUd 
9ét L262 - €%SNO02 
92e 362 - 2%SN0O3 
9Lt £362 - 1%9SNU9 
0362 - J*SNO03 
C262 - ¥SNUD 
L362 - 6€5SNO09 
0362 - #8SNO2 
362 ~ £€SNO2 
C362 - 9¥t¢SNC9 
0362 - $€SnO0d 
0362 - *¥€SNO9 
0362 - t€SNO9 
0362 - 2¢SNo> 
CIo2 - {eSNG 
0362 - VJESNOD 
C362 - €SNOID 
0362 - 62@SN09 
0362 - ®82SNO3 
0362 - i2zSnouo 3 
2 C362 - 9$2SN03 
0262 - S2¢SNO09 
0362 - %2SNO09 
U36d - €2SN0) 
0362 - 2¢2$Nuo 
0362 - 12éSNn0)9 
OD62d - 0¢SNO03 
0362 - 2SNG9 
0362 - 61SNO9 
C36Z - 81SN02 
U362 - 21SNO09 
O36¢ ~ ¥ISNUD 
0362 - STSNOD 
C2rez - *¥TSNUD 
0362 - €£15N09 
C362 - 2ZISNO9 
0362 - ILISNO9 
C362 ~-  O1SNO9 


LSV31it JN ANUBENS x AGNI 


G 


Se 


(panunuod) ‘9° aunbiy 


* Le =+' ¢€ aetUe - 1459 

aaa | =, 4 Cute - i: 989 

‘ =le.i Lote - dards) 

at =cal Lure - ot¥3S) 

ue zevl Cote - (ivat) 

GS. ¢ bu - a Or 

Ce - sl Pure - ‘Nea J 

. act Loe = adc: Jd) 

Li¢ Lue - lu. J 

T Tez ce) «60 = lie) 

idl =r} =esi eas oe 3 - iLHnsJ 

botevx = ys =e. | ‘see - tlunwe) 

wu i Sse sal rbd ~ dV 

ie ou =stet en re - Wiad 

ete wus - 4ta3 

gts E svi irl rere | { vb = e@lxaidy 

29 C6 7% the mas iv +. *{ avebud i Jee - até59 

=92 [97 2k l€: "9h ae set ae ao | ae | LIC - We LSJ 

. 2? - 344809 

‘ on | - 1SasSur 

wwe ie = IHdS09 

Ys a] 25 © Le - wv 10) 

Lv: atl iti ee | . Jt - Mito 
ke" % qe 

6$¢ ite “Se aot uy} 70 ic ia Ib aM ra a eh Sisk Seg 
Tus “Sc 

Ge t% a7 9] nae oe ot hey le ES % sie ee (SSI = WeESL G 

C¢ = g4 80m 

ores 4 = 3 AWVoGb2 

7¢ - Yaad ie 

wut: = ce $i 3 

oN iJe, = Lesa.d 

lc: wdc - ced.) 

J€2 = co SNU9 

Ler Lite = “ot Shoo 

Tee UBec - 7245SNu9 

sd Lote - £45$huU9 

ee odbc - FESNGD 

De Coe = sdoNl-9 

7. : fae ~ FES. D 

ke Lube = tisneJd 

Roe. i JOE ~ €2£SnN09 

Lec - T2L8hR03 

udte - tL S109 

: LJéc = 2$ «09 

; U36<¢ = esS wd 

LIOT - oyS$ au 

ust - L9%i05) 

Lt . J6¢ - St ud 

LS SOL = svt O29 

LJo¢ = © ISuwud 

Coe = rv5'.OJ 

Udée - cwSnt 2 

wats - T9803 

Cac = sy Sivl J 


auVa oN aan ANG GhoUa 4s R> kt ‘ 


G—49 


68% 


S06 


eet 


£02 


=B849 
=S€9 


=419 
=¢39 


88% 


0S 


cel 


Ce 


=24%9 
299 


=919 
=109 


=18% 


£64 


TeT 


Ge 


=999 
=t€9 


=e 19 
=CG9 


te 


=<64 


Ost 


uGZ 


=$99 
=269 


=219 
=665 


co 


Lil 


L6él 


(panunuo)) ‘9°5 anbig 


vd 

O4 
Gtc 
=o4Q s£49 =299 =19y =_49 =ot 3 
=<1e9 zecs =uc =Bbd9 =1¢9 =9C9 
9VcS9 =929 =¢29 =729 =o19 
e111 =C€15 =6CS =@09 zluY =909 
2865S =46S 2965 =S6S =46S =£6S 
=18% Zi 124 Zuo 999 69% 
«284 lL4 =944 =1L? 2399 19% 
Cécd 
912 
tb ft =2éeT 
eC2d =202 
66 i =€eT 
802 sEU¢ 
Le% 18% 91% CL 94 Oo 
18s GEE 
62% LEE 
9il Gil ~ og) éil Ti1 Jet 
S61 S61 76 1 Col Tol vb I 
Iée 


aSy3iy¥ 3aN1aNGaudits 


Ly 
L% 
HL 


Git 
=etY 
=$c9 
=b619 
=4(9 
=ZoS 


=¥Q4 


~99 


=&t | 
tel 
wi2 
=uvd 
=Si 1 
=961 
zail 
=icl 


=49S% 


5» 


vuZ 
bi2 
B12 
61Z 
691 
ited 
2l2 
bel 


=9§1 
9ul 
¥iZ2 


LI62 
Lod 
udjo2d 
0362 
Ud62 
U362 
L362 
UI62 
C362 
0362 
C362 
C362 
0362 
Libé 
OJo02 
6362 
0362 
zity 
Lo2l 
ziTS 
=9O9 
O3cl 
ra | 
20$9 
CI9I 
O391 
C392 
90S 
O2392 
CIZe 
LIC? 
36 
C36 
LIt2 
O3€Z 
GIt2 
C3E2 
LIted 
O322 
C302 
C392 
os 
O3%2 
O32 
C36 
#@12 
CI€EzZ 
UD6 
eslTi2 
OVE? 
C2%e¢ 
CIve 
CI€Z 
036 
G36 


S dou 

+ xdeG 

t Wedd 
12x%a9d 
J¢€ xdGG 

2 ¥BuG 
oT wuEd 
wt awed 
Li xed 
y1 wud 
ST wud 
¥1T navd 
ct wued 
Zt wud 
Tt weed 
dt wusd 

T »ued 


22¥G 


13vd 
OL3vo 
£17139¥G 
¥NIC)D 
Wicd 
ASLAAD 


LAA) 
Nua? 
UWA) 
Udmard 
TdWwad 
Wad 
Ul Q@wad 
TIOWAD 
YIVWAD 
TIVWAD 
WW 1A2 
$A 
LVAD 
SA TWAD 
uusid 
eWS1d 
Wouddld 


Ye 
wud Tid 


Ww 
eunvid 
utivad 

wis3 
ud3$9 
1489 


x ACN YJ 


(panujuo9) °9°5 asnbiy 


ve me 4 UVotey 
7ee u¥ele 


bio 
OHE Tee Tee Blt 


oe: che 


OWVetec 


yvVO7le 


OVE Te 
“Ve de 


it aove L8SVada slp al Oeutid 


%5oc 


on a 
| on Pe 

a et MN OM 
— oa F- 
ove wm 


UNGIE 
GL 


acm 2 
Tt 
wie 
RB. i. 


Lt 
UVZTE 
OVe2te 
ae S&S 
ubiTe 


ow & 


bur 
dur 


tol 


o4¢¢ 


Tee 
fess 
sit 


JVeoS 

Yar 
ae 4 
wedi’ 
=a 


wv ¥7R 
whee & 
SY 


a9 
~Sdt 
of & 


bh 
Tt: 


=99% 
walt 
=v vk 
er Fon 4 


VVSLE 


Fy 
wiS Tt 
CVILF 
wVold 
“VGC 
UG 
UV9ICE 
SWGLt 


vvG kt 


Gude - VANS Wh 
LIS - we Ie la 
C322 - JIN VG 
Cote - 9443 
Gagl = cJsdd ld 
LISI - vals VW 
vLISh - ve In dd 
#59 - le Vi 
a9 - @avuls 
1.39 - wWWOEU 
L311 = vavatd 
JG > al Visas 
uso - WvIsd 
=lut - Wass 
(40 - boa 130 
Lob - 49759 
tle - §$$1730 
ulo = go 43U 
Lio - lesisd 
use - Je 30 
L326 - ge¢3ag 
UI6 - $¥isa 
LIb = dts 13d 
are - 203730 
Cue - A%3159 
ue - 46139 
Lo - $6 W3u 
USSt - alt¥ 15d 
f vel ~ Tac 
i AT - w203u 
3S - wilaasJd 
~ 29¢ - Md Sis JO 
Cu9d - dSandI 
CI9¢ - vQbsn32 
Love - 06S wI0 
OITI = 9 InIG 
CI%, - ¥Q lw30 
LIZ oa 3GnwI7 
Losl - W20n30 
O32 - d$199 
O3%2 - 98413993 
LI92 - yOu129 
eM) FA - 497134 
LIY- - ¥¥G119) 
CU - 4G 7)J 
Luv ~ <dJSudad 
LIo¢2 - vauu9I 
C32 - dS WII 
UIT - 9 130 
C392 - vo1id33 
G32 = 34090 
~ 262 = 6 Xaud 
C362 - » Wud 
L362 - L¥owG 
U362 - 4 ¥dud 
x3 GA | 


G—51 


ot 


(panulzuo)) *9°9 aunbi 


ASVdlvd 3NEANOdYHS 


We 


261 


S61 


L&2 
o%¢ 


Jol 
oT 
S61 
of 


bo? 
4d 
fc 
Goc¢ 
tri 
ket 
tel 
dal 
Lil 
del 
ditl 
ove 
cS 
ate 
Lv? 
vc& 


2il 
cil 
cil 
cil 
S4% 


tel 
TstT 
lot 
sal 
Sil 
sil 
Sil 
EY 4 
tke 


ese 
OS¢ 
$c 
wit 
-éitl 
dit 
Ot 
G2 
9cS 


CoIT - dhad3 
LIZZ - IJNYZU 
O3¢2 - 3N470 
OIGe - 91420 
6322 - INYATD 
U3uT - LwaG 
CIC - 9wAI 
CIT1 - SwaG 
Out ~ WAG 
CICTI - CWA 
udel - 2WwaAQ 
wae re | - TwAQ 
CIc¢z - INIA 
C362 - 91aG 
O3<2 - JNUXd 
O32¢ - 3N 1XG 
U362 - 91xd 
C3e - b ¥nnd 
C36 - LYwhtQ 
36 - 94nNd 
C36 - S own 
036 - yond 
U6 - € ywhd 
C36 - S TWA 
036 = >TaNG 
036 - € Lwiid 
Go - 2twNd 
099 - wh ad 
GI61 - #43SG 
3c! - £350 
G3.1 - 248G 
ul - T4380 
ODL - 1439080 
c3st - w IC 
OJ01 - dndd 
CIC - 9wdQ 
LIJCT - SudQ 
LIVI - yudd 
LIcl = €adG 
O3CI = 2nd0 
CIO! - Twad 
CdT? = % LADO 
G32 - TLAUC 
OJTT - JADU 
O32 - JINUNG 
G322 - IN ING 
U3C2Z - 5 ING 
C3IC6T - >44N0 
CIct - . 4NG 
LICL - cand 
GIu1 - T4NQ 
G322 - INawO 
0322 - IN Wad 
GIC? - ) wo 
C3s1 - wWISTC 
x J QA 1] 


G—52 


et 


bad 


% 


Get =7OL 


USVdiu JNEIFCUUS 


Gor 


o Vt 
Tor 
slot 


wee 
duc 
<cc 
cud 
961 
ue | 
ve l 
cul 


~~ oe od oe 
, 7 
~_ 7? -— - 


4 


soar 
=oFk 
=L%€ 
dot 
E¥tt 
Svyvte 


UVGEe 
Tes 
uléd 
wud 
9G 1 
76 | 
xo 1 
wk i 


oul 
6H 1 
bol 
ob I 


woot 


e 


sac 
er 
ce: | 
dul 
Hil 
val 
va 
‘Ve 


-=t ou 


sey 
vil 
%cl 
“al 
vel 
etl 
yr 


osT 
oSl 
oY 
ost 


Cult 
ULI 
Co.t 
tact 
Cac! 
col 
udu 
wool 
te 
Lut 
Lisl 
31 
2351 
usSt 
vere | 
ya | 
te ba | 
Lay4 
Use: 
Love 
u 252 
LIvé 
warhy 4 
Ld%se 
used 
~Jte 
C292 
oe een | 
cJCt 
wal 
oe ey | 
rae en | 
oe ren | 
esl. 
UI92 
i 392 
ic 
~ Jol 
SUT 
LE. 
wt 
CI¢ 
3&1 
st 
LIC! 
O331 
C361 
bao 1 
Gue 
C36 
Uisl 
UDET 
O31 
O7TI 


Xx au 


34 
dnA3 
YrAd 
GAA 
vnAd 
tnad 
inad 
leAd 

aa4e03 
Awitad 
“envi 
“Gov 
subva3i 
aye 
939s 
" (t454 
2233 
“1483 
XD 9 
Lai7zea 
ac“d3 
Temd 
T lids 
TWVvids 
be 4 
Wouds 
uldadd 
and] 
Sand 
Sadi 
%.u3 
er? | 
éad3 
Tod 
luldd 
rlidd 
aVAnwld4 
aiSdn 3 
ggac%3 
rare | 
Kaila 
gilsta 
xa lN3 
avVAGNG 
9N3 
94N3 

€ ind 
~I3N3 

1 4is3 
anand 
Tang 
LU 4AKad 
CNAVAS 
IN xXve 
1Aaa4 


G-53 * 


Su9 


Tet 


(panunuo) “9°9 21n614 


Sel 


Tél 


bSVAiLbd 


sul 


INT ifGd aS 


9u[ 
G3nNisa3¢ SI] £1 3804338 U3S/N SI- 


Bic 


At 


™ 


1.1 


942 
S52 
942 
GY¥2 


ue 
ied 
St2 


uBt 


Be 


id 
dd 


Ovl 


cv7?d 
lve 
27d 
lye 


sy 


809 


919 


96S 


6tc 
9E 2 
B22 
=$6C 
S6¢ 
a ea 


9VCL Luct - 
UST - 

CST - 

USS - 

aid - 

let Cot? - 
61% - 

O3ST = 

O3St - 

CIST - 

cd VEL - 
L>* - 

Lisl - 

UISt = 

O3sT = 

QVZa C371 = 
94 =tL = 
94 ON2k = 
OVCL ODT - 
#02 - 

LY 09 - 
1d0S4 -J2 VVIVWA JHIL 
C3st - 

122 CIC? = 
=91Z OBE? = 
= 322 ude? - 
=tle O3€e - 
a” - 

¥9S Loed = 
SoS L322 - 
% 4S CIL2 
UDITT - 

84S UTI - 
CI - 

O3L2 - 

Od! - 

9L9 GIL 7 
UDIT - 

LILZ2 - 

O3T1i - 

95S C312 “ 
GS O3L2 - 
LITt - 

oS C322 = 
GIT - 

Ostt = 

OTT = 

GJII - 

GCIL2 ai 

=eced Gdté - 
=icéd LIC - 
i2dé2 vItt - 
Hud ODT1 - 
ic CsTl - 
bec wot - 
x dan 


Aan 
4uNl9 
K1319 
1sngo5s 


aVAd39 


439 
oVa9 
Hi WI 
2vd9 
1809 

4 Wwtyd 
wOANES 
61399 
613409 
uG 1389 
av ives 
A301¥9 
AWIVD 
evivv9 
uv ASN 
180S4 


HIVwS4 
d301S$4 
130183 
veUuONs 
TreeONd 
$ovV1d 
i2f4 
AAS 
xxfs 
M2214 
adZzis 
42214 
zzia 
MAAI 4 
ud AALS 
aAALS 
AAI 4 
MZXI14 
wzxXid 
O7xida 
ud Zxls 
dZXia 
42x14 
AXxXI4 
Ud xXXId4 
3xxid 
xX14 
uhnOd) 4 
IhUdl a 
dili 
waNnI 3 
SIUNIS 
334 


! 


1% 


39Vd 


(penujjuod) ‘9°9 aanbig 


GaWN}dau $l 
i9% HSC 


cds o8S 
€is eis 
92i¢ Sis 


GanNisath S| 


G3Kis3l $1 


LOY ~ a ti 
UI2 - yaSudl 
C39 - aI 
CQ - ¥ § 
Hits 49S - QWate 
Al 44Ggsu GIS St- UWate -s TEV] GWA S4h 
46K =9GS Yt Gh CISe - 3TH 
zudS% 695 - Q101aA 
Gahdagu: SE} 2] stisah G5ISN SE- UWI ss WMA G41 
=yu¥S% E445 ty és UIS2 - WH 
=49G *$3y% ae USs$¢d - tauvlvA 
z=o0¥% 159 oF (32 - TiclH 
wd - Uldad 
#5 - NOOGAH 
O3T2 - 34 
= iis =u#SsS vil cil CIS2 - Jy MH 
=9L% = 9s it ¥il O3s2 - 1. 4H 
Lol - {£eLALH 
cu” 1% U2# - 147451H 
9 _G iWVo? - wltain 
» Cle - YILH 
( ,  (b9T - OSH 
LITITZ - ot TW ed 
ODI - dH 
L349 - 24 We 
G39 - Uiur 
Cole - i Cr 14 
ule - desiSn 
ODT< - 41d32oH 
Iry L362 - wlaidd 
dha Zot sil UISed - 39¥V1G4 
Soyer =19% ye | LUG<¢ - Wvice 
Je - LuoUA 
=2 45 cis - UCaIvH 
bd Zausun 98M Sie CLAD =a WV CVA Jed 
zwiG ths - ULC 1lsvA 
Bb a@caau ato base ~ lath -alrev] c¥A JH 
wt ~- H 
Losl - AUSHLS 
UIST - jMa9 
Lust - H19 
OIS1 - nudd 
LST - uo 
NIST - 62 
wISl - 401S$d9 
uISl - 1$d9 
CIST - tad) 
CIs = iHdd 
CISTI - $cd9 
L3S1 - ad 
QDS - 9n03 
Ved UItT - naw) 
OdsT - wi1Sl9 
03ST - ud 19 
USI - d8d19 


ASsvaiu 3NLiNnOwTs 


x 3 GNI 


G-55 


=o" 


e% 


JtVd 


2124 


=90% 


=9€E 


=EEE 


(panujuo) '9°5 asnbi4 


=2€C 


=It =ctE 


ISV4ld JN ifussiis 


S99 =O$9 

9VuS9 

=€GS9 

ZO6ck =Oct =L2€ 
oess? 


=1S4 
=345 


wVLE - 


GReay 
BAG 


=2sY 
JW 


ts9 


9SY 


9t 


OVE 


=499 


G39 
Ud» 
=St 
052 
Ce 
O24 
LOCYs 
G+ 
O34 
=i 
) 
39 
L349 
UI 
C39 
039 
GY 
Coy 
034 
039 
039 
099 
C39 
OV2L 
SvcS9 
L329 
L539 
C29 
G34 
CY 
Ul 
03% 
039 
039 
G3 
C32 
O29 
C9 
039 
U9 
Uud+ 
C3e 
039 
U3S 
#91 
G39 
C39 
099 
C39 
Cc 
039 
L329 
039 
UIS 
G3» 


bial 
wiluiw 
NVd» 
e4ah0 > 
uy» 
wlaift 
c 
LA4aM] 
CNUYVAI 


TNuvaAl 
JS1LI 
wie! 
JINASI 
CweiSl 
wulSl 
Li giS] 
251L$I 
31191 
ZOHiS]1 
OHiIS} 
Z09iS] 
udiSI 
91S! 
4141S I 
2VOiS] 
voisi 
GiSi 
fOviS) 
aqvist 
viSl 
ROWS! 
JYHSI 
3413S! 
3INISI1 
3dCI3S1 
LINNGI 
x34u1 
$idd/ 
SONSdI 
ISVHdI 
NVd! 
Te Jul 
Jul 
sALINI 
X311 
rH] 
N91 
JnVod] 
Uv 14) 
NVHIDS1 
Jd 1 
25M I 
cl 
dONUDDI 


G—56 


(penunuo5) ‘9° ani 


wer | os Whit) 

Luol =  HMIGTAQD 

‘t402 cha ENF 2 any uae - alachy 

ws - 2@¥erzu0 

cus - VusdJ 

bis Gis “ly 4% Luecd - l@rAcJ 

cuy tl» uy oy Uae -~ AATAUS 

wid els Sus 764 he. (as - KALAUS 
WL, ieee mr? tie fur - sSdAu.) 

cat Téce .4@ {.& - ASGAGS 

uel = Jah 30 

: ‘coal - fe J 
ar -é¢ Lhe Lee ix ag i ae a ote - re | 
ile ‘Te Cle ae i , ie? ke Zeya ow tech = Tuba 
me | - d Ibal 

Lut - 4djowd 

ae | = Gena 

i - nw lad 

tee Sk - duls.J 

Civ = Shia 

are a .€ . bl - daYsnJ 

7S¢ coc ult t - %%39400) 

ode Ys Si 22S! toc = 3V9dauU 

dee $l tsi =Ttel CuLt = Wwojhu 

rao Tel Seer 2 ~ Visanud 

TLC Yee iret - ~ bund 

ake =Ge4 Lioel - dua 

Yoo Gen rere - 4 Und 

eae | - Vad 

on - URGON 

ek = QIhAiTs 

2 = vp b's 

ok *> oa Lute 

ris rane | - AY 

tt ne oo. SS"1 + 

w Ht - WU1lG.AN 

a 28 =~ Uosle » 

LY - caivuleNn 

. JY - TudaN 

Luy - SJcN 

Cue - awIlSONn 

udS - SUN 

1 29 - 4a9N 

L352 - Jj... 64N 

C39 _ SUVUN 

: Log - NUN 
LY = wUUN 
Ge% CLE tle =o% =99 - gjsul1)N 

L239 - NITVASN 

Coy = S JUN 

eé< -~  sVADIWA, 

COY - S1QNUW 

ude ~ tb J4dla 

{32 - dasle 

eed - awl 


+4 4Dvc : ASVALe ABhlal Geos X4ueN ] 


G—57 


(panunuod) °9°9 asnbiy 


TSG LSS 69S L7G 67S HLty ODLed - aa 
264 cs 9O% o7% H=Qey Z=orS LULe - CH 
GG LI6 - awledy 
etc - w¥Alua 
9S i Gol udTE - QOVuilda 
sel cl OUT - Sddils 
THs 72d t22 ccz ité 912 std =el?é Cyue2 - GSwaeldua 
1g2 C22 él2 12 tl2 cl2 =6 2 UDC - *yldbd 
6.4 ODf = os 
fiz Taz %S% O36! - ZAUIU 
Soy Ole 62 Lat - 4u4 
249 =uSl UDIL2 ~ vund 
6¢ 2 Sl 691 =i%1 Lircé - NUNY 
- Boy =%e] LICZ 7 vING 
Ite dat | =141 OVeZ - N ING 
GIsSI - wid 
9s C36 - 1Lsndoe 
¥945Y4 #299 - Naniiag 
O32 ~ wuSsd 
0392 - ¥isie 
SL od UITT - 300108 
£76 1%s C%s GES Oed 622 il S%T ToT 
6tT &cT €Tl eT. ict 9CT 9g $8 c& cB Ud 29% O2L2 - a 
: SS 36 - 3wladd 
9>9 =64 | O3¢c2 - YaNd 
oud Lgl 671 29%] O32 - NUNS 
94yY =e 4 L3e2 - ¥y ING 
Lt2 + } t¥l =U9l UdEe - NWS 
S% U36 - LsnAge 
C3c2 - 4S46 
£%S o£5 dks 292 OC Sol C+ | Jet 3c icl 
921 ti Zit ¥Ol 991 lo $8 by cu td 64 . =$4% 0322 - iw] 
U36 - Sq 
039 - fOud 
vSS L*ys GS =Ts U3L2 - ud 
eS 6% 44% 59S =6LS 0322 - Od 
aS wilt C36 - Jwladd 
Iss SS bes Ls G¥S =29% UIBLe = dd 
itg9 27g =] OI - cud 
G1 =g4T 032 - NuNd 
sy Sl =2¥I CDtZ - a Wd 
cy Sot I GIE2 - N Wd 
I6% #84 78 eR O84 ti» ti? L994 
S939 9% 6t% Lt tt Tts 6¢% cc ora 94% 914 ely udTI - cAUIld 
: CD22 - YWSwWild 
¢6% 06 » 5b 9% 
use 6S Ley 944 19% 6k St> $14 6C» bo7 dot 9bt C311 - I¢ 
OTT ~ HdlHe 
LJ6 - lHd 
a y% 036 = 4SN9d 
bo GIbT - wOldd 
O38 - Wildd 
CIT ~ Jd 
29 1¢s tts L791 571 Ty 
6€l tZI v1 €Tl Bol Lil it 96 vi tt Je =4G WILZ - d 


vie) AVG LSV4a2d ANT ANDG 15 x 3GQnN 1 


ISviais 


(panuljuo0)) °9' aunbiy 


INTAFOUUNS 


GLS 


The 
6d¢e 


tot 
Loe 


GGL 


CSU 


66% 


=ule 
=y¥dc 
coy 


c7t 
ce? 


at» 


dst 


Est 


Sst 
1S€ 


ao 


.. 


C2r°. 


=4ac 
ZSd¢ 
=[c% 


UWY9etk 
UVSke 
uds 
tis 


Wess 


Lark 


IVS 9% 
=4¢E 


=€2E 


=¢ lt 


JVSEL 


Guol 
itd 
LJol 
CITT 
L3se 
LI. 
a ar 2 
aT 
t J62d 


u3e2 


Lut-¢ 
uIbe 
Clee 
Cided 
Used 
ss) Sa 
UIG> 
ge arg 
Ge ¢ 
Lec 
Lijec 
ese? 
LI 
UI*?2 
JIS I 
L3¢T 
Lt 
3c 
ae Ie 
wo 
ito 
L Je 
Mey 
ule 
tule 
wT] 
udee 
Jul 
Cc 2 
LIS2 
3392 
Cice¢ 
OI%2 
LIZ 
L532 
U2 
L392 
L3¢é2 
G32 
OCI2¢ 
W939 
eh 
eI 
YIT 
CIZ 


x 


~ 


4 


a 


4 


N 


SouURS 
leddhS 
n Idk 
wi 
Moin’ S 
AW AES 
sa 
us 
twads 
WAS 
“aa 
hia 
@3304$ 
445495 
tuds 
was 
ad4a§ 
aro J3S 
Tadd 
lads 
usdiva 5 
Wahas 
MUdds 
M1535 
29s 
tus 
73¥03S 
£3VG9S 
estuss 
T30GUS$ 
*3CVIS 
£JUTIS 
CDUEUS 
Touvo5 
iuS 
ad@uS 
$V Sau 
oddus 
IVUAUS 
YSLIAS 
Me laos 
Noises 
My45uS 
N11305 
43 ZA¥S 
MW ITAYVS 
Aylws 
NU TS 
MWS 
fy livS 
4H] WS 
SSVdiv 
iSvdiia 
Clea 
Llius 


l 


G—59 


94 


6S2 


ts2d 


Vd 


LS¢ 


oF 


$Sé 


Ld 


G9d 
S¥¢ 


iT 


oT 


242 
L492 


sol 


6tl 


(penujjueg) °9°9 asnbig 


LS 
71% 


91S 


LS 
&9G 
GSS 


GaNIdaG S$] 1) stusit GIS Si 


Gj4N1a30 Si 


99t S#t oe 
eEe2 £E2 e9T 
222 l€2 9 | 
£6 T6 Su 
96 88 te 
2094 #86t eSCt 
9%¢ svt Iv€ 
629 919 69S 
it9 et9 2ss 


isvialu 3NIinvedns 


Lio adlase U3asn SI- 


£%€ 


Ag 
tol 


94 
itt 


yb 
2% 
*Stt 


C%t 
GS 
TSS 


c7et 


LSI 
% 1 


S* 
GTI 


S4 
9% 


st | 


o£E 
LS 
CSS 


91% 
#95 


Ste 


6%] 
t¥l 


5% 
TUT 


+ 
Stl 


det 
6% 
6% 


IV6%4% 


Lot UIT 
CIT 
OJTI 
OI 
CIM 
ve" QO2G1 
Tas CIs 
1é$ UDST. 
Tés LISI 
S9S DIST 
G4S LISI 
b9S 69S 
cMMWS “3 TbVI OVA AHL 
BYS G9G 
ZAWS ~-JINVI BVA 34h 
T2¢ LISI 
$95 GIST 
C362 
UdISl 
CIT 
O2ST 
CIS 
O3s1 
USI 
034GT 
O3sS1 
02st 
UD%2 
LZ 0372 
CI72 
Ovecl UdEZ 
Qvse l C32 
GJue 
UI9T 
G3C2 
t 038 
oul bt 
64S 29¢ 
9VI% G391 
TSS 9S 
OVLY Odg1 
*1l4 #C¥ 
C302 
03c2 
isd bI+%2 
=S¥4 02391 
=9% o391 
C392 
=6 4% 0992 
UIST 
Cast 
OT! 
ude 
O3€2 
C32 


vdHS 

CAs 
ubys 

ts 

aS 
CANS 
saws 
LMNS 
9MNS 
SANS 
AWS 
AHS 


cANS 


otmays 
TaYNS 
WEULNS 
MLHA NS 
SdamsS 
$7Ns 
Ow Wws 
& KS 
3 1GHS 
6 WGNS 
WIGNS 
vuUSs 
11s 
MUS 
ais 
BHZNTS 
WZNIS 
JHINIS 
ISdGNIS 
FHONIS 
wY INIS 
MINES 


YNINIS 


ININIS 
SUOINTS 
JLONIS 
3 1VNIS 
ATS 
uwy Tis 
WY IS 
Us 
VaOls 
t MHS 
CMHS 
MHS 
dlSakS 
aGaudHS 
WodHS 


x 3QN 4 


G-—60 


i* 


(PANUNUOD) -9'D &'1-0: 


ee 


£uUS 


is. aly 


sel ai 


le : 


ods 


St ¢ 


1% 


’ 
- 


=~ 


Ge, 


vid 


&,% | 


7Y*' 

~%¥s Jed <Et 

— té-dc shee 
ew zL% >‘ 
~¥e2 4 =o8 

ee ei Tl 

ive 

re a 

tye g 

« ¢ 


- - _ 
& rn oo 
~—e7- tS i a we ee 
Ce oe ee ee ee ed 


r 
me" 4 
at 
~~ 


LIJIT 
G3 
{ 3TT 
cee 
Cet 
OI 
{ott 
ODT! 
CII 
OF 
CITT 
Cit 
aes ey | 
ee ae 
Lol 
( JT 
salt 
ey tl 

whet 


Raia So 
YA. 'DS 
77 
gy 2 a % 
‘PI tee 
eovtee 
en. 
jh Vo 
nuests 
vevs0S 
tu 
dlHod 
hvu 
MwS 
AmS 
gu 
Ves 
wS 
41% 
¥a1S 
a¥s 
3V 1S 
is 
--S 
~wmy 
Ems 
aus 
wa BS 
ya 
mo m'> 
POS 
Lous 
ys 
S9uS 
ONS 
MS 
o7AS 
L7mS 
‘29S 
ons 
6eNnS 
er MS 
deus 
FeEWs 
sims 
yens 
ceNS 
1s TLR 8S 
foate ws 
“ted MS 
per Te eS 
tay 
eo we 
17S 


G-61 


» 
(panunuo) “9°95 asnbiy 
tus = 4G L3L2 - Idewodl 
uel - uvii 
LIbT - Wil 
UdST - 49301 
UIe - 439091 
Lud - d3aVAVL 
Us UITT - LANVI 
Lust - 3Hinvi 
GIST - Kifvi 
Lust - dHSNVvl 
LIST - eanvi 
591 = Zenvi 
JS - Tanda 
wae S| - zianve 
i 3T1 - Tioil¥h 
LI*¢ ~ waolitl 
vJsl - coil 
Cos! - tTusnwi 
udSl - cCrw i 
LIST = LOIWvda 
UST - 31SdNWd 
LIoT - lLadiWwi 
uUdsl - udNW i 
oe | - IJHoNVl 
CST - Sdgdt¥i 
C IST - dvi 
vloe - u Wai 
t.J9 - Wie i 
ret Ld = LHNnVA 
L3ST - 41s9nwa 
LIST - §19nNWL 
LIol - J 0wl 
LIST - aati 
CIST = yonvi 
ODG1 - CGr;vwi 
U3S1 - #ATAWSL 
LIST - iAasvfwl 
(371 = UVa 
a2 - g@ATIVI 
L291 - UNIZS 
Ud9T - WiIZS 
036 - 29 TAS 
L1S O34 - 9105 
CJv2 -~ WWAsdAsS 
UI¥2 - wWV¥iASAS 
LI*t - aVISAS 
078 - iIZIwS 
Lud - Aaliants 
( de - gxIlafS 
(38 ~ xx¥1aNS 
: LIV - gers1s 
CIC = awumwisS 
udS1 = ehisss 
C791 - ni S$ 
9G 74k =tixud =liLe Lie - SQAi*<$S 


SV 440 se P di ON ofS » > GON i 


G-62 


(panunuod) °9°9 asnbi4 


9oc 


Sbc 


bec cde 
be lae 
seeds 
zi ée 


ISVaiu SZNLINOYVALS 


bes 

62 

eve 

You 

ve i%Sse 
eyc 42 
ees iad 
id 2? 
HZEvts ese 
2zdeS dae 


Ise 
Se 


ose 
Is2d 
Sse 
Lod 


SLY 
bt 


Lo 


& BS 
cus 


£bS 


cus 


tes 
26S 


ies 
tes 


ukr¢ 
atc 
yi 
Zz .te 
suede 


sboec 
®.4¢ 
2=9%ec 
=a%e 


ers 
2t% 
yhe 
zcle 
vile 
the 


~t9 
rc¢€ 
yO ¢ 


ERC 
ected 
tec 
UI 
uste 
até 
wiItZ 
LIte 
used 
UIE? 
u39° 
Luv. 
. ett 
ted 
oe | oe 
ee | 
usted 
JJdet 
LIZe 
LJIed 
uIsed 
{.Isd 
=€9S¢ 
‘2238S 
2¥9C 
CJre¢ 
wsldé 
(Ji2 
Loe 
Cust 
Las 
1.6 
dec 
vsse 
L3ee 
uIsl 
L351 
ost 
Ue t 
uje 
Ubi 
Oecd 
Uud<Le2 
LIdLe 
G322 
UL 
O32 
udie 
C322 
G342 
CILZ 
OJLc 
UIad 
GJzec 
LI22 


x 


JON 


Svbwdl 
Srhad dl 
ecrndl 
cubadd 
Ilutadl 
NJJwad 
vuVacl 
cutaud 
cuvieud 
Tuvnod 
calal 
wis 
wie pS 
ow 
uSal 
vOaul 
Wa0d 
a WGabud 
- 2avnL 
TIVAs 
1t9Mad 
Si Spm 
Z lubed 
Tluried 
vltrnal 
Vd 
osDld 
PE Las ef 
waits 
a sand 
~ ted 
Giri 
\lalhdh 
seudHs 
Jv THe 
w tioki 
¢d word 
hy Wale db 
oee1.8 ¢ 
and 
12G3H!: 
Snddi 
Gruss 
vnd3l 
BUC hoods 
Ttnddl 
tEhnadi 
aénd3i 
Wasi 
chai 
dlawgad 
Vimaai 
Twsd 
Lumosi 
lCemd3l 


! 


G- 


GS 


39Vd 


(panunuo) °9°9 2snbi4 


eel Gel elt 


1c9 sCS SSt 


BSE 
5St 


0697 
L9% 


6£% 
914 
6t » 


ASV4lu JN] Lfuades 


9% 


tic 


9t 1 


ett 


Sul 


9b 


od 


LSt 
£St 
79 
Tot 


wb 
S94 
9US 


94% 
it* 
91% 
BE 


£9 


akc 
ett 
Sie 


£6 
fol 


u6 

cw l 
S6% 
6B 

12 
Itt 
912 


19 


9Sx 
cSt 
t7t 
Ge 


iad% 
*94 
GOS 


Tas 
9t4 
tly 
26% 


JY 


$zl 
sit 
cet 
COT 
Te 
io 
ct 
88 
76 
76E 
28 
ire 
6t | 
O21 
Sot 


LS 


6$t 
Tst 
Zot 
of & 


98% 
6S4 
70S 
06% 


89S 
St* 
80% 
=96%4 


G.9 
HL 
eu 9 
=ccl 
=éll 
=STl 
=i16 
=St 
=To 
=976 


=bt 
1s 
=64 
=ccl 
=9(T 
s621 
#9¥cl 
Ts 
=14% 


=(St 
564% 
Zork 
z=itrt 


=9S% 
=G65% 
=€0S 

58S 


58S 
VES 
$9S 
=Sc% 


=St% 
t¢d 
%o2 
t72 
Weed 


0362 - wiloeif 
UdIET = osn 
*>f - ojvasn 
C361 - oOSman 
O36T - sahun 
C361 - aan 
or6T - wuladn 
C361 = ydaun 
O36T - dan 
0261 - wWATN 
CI6l - ud tun 
O61 - JN 
036 - I3wludf 
OF6T - at) 
Ud6el - OosmTn 
oC J6l - odA IN 
0361 ~ ATA 
CI6l - 4HN 
036 - 4asnon 
CIL2 - fn 
O32 - 91374 
O32 = Gi37Z1 
0392 - $3371 
O3%2 - 1371 
O32 - Z2isit 
L3e2 - T4374 
OdE€ - Ousdl 
O2s1 - f Swill 
U3SI ~- NSwWwil 
e6E - 3g4315$3 
039 - QOO3uSi 
029 - 4SVeSi 
UISZ - 69 PRnui 
O3%2 - #$9Mnwul 
UD#Z2 - 29Mwod 
C392 - 99Mwul 
ule ~ GOSAWsl 
G3sc - *79Mwal 
O39 - I9Mwal 
0392 - €lAwsd 
039¢ - CiAwak 
0392 = LbAwal 
=CUs - Milwel 
0322 - sdlindl 
C3L2 - Vi dws 
=18sS - Tdilwel 
f6l% - UILwWad 
249% - STrHwul 
0392 - €lHadl 
U992 - Z@iHwal 
LIVE - dhadd 
=G%C - othkndl 
=Z92 - SuHwal 
=1%2 - iQHwel 
=¥eZ - GthHwal 
x SQN EI 


1S 


39Vd 


U9 


(panul.109) °9°5 ainbig 


vel 
[et sél 


ict 971 
12 Sol 


GsNIT43C $1 i] 


ud rii 


28% 0.0 JNELCOnYNS 


oul 
aT 
Ld0s38 Assn S$i- 


tk 


dul 


Ub 


cul 


ig 
Tot 


19 


119 


Luy% 


79 


98 


dod 


ev 


wt 
96 


93 
vul 


Té] 
cl 
6it 
SLi 


L% 

9k 1 
ect 
“v7 
tS 


8S li 
ési 


uSl 
£G1 


ty 
cle 
yi 
c2l 
amen | 
cb 
ub 
b Prag | 
Ab 
St 


tc 


Tée 
Olt 
BIT 


7 4 


ey 
662 
dtc 
&S 
jel 


= b 
=ZCb 
£4 
=1b 
Ly 


soll 
zt‘ I 
=Tl1l 
=icl 
cS 
Yok 
=t4% 
Fyct 
2941 
=6é1 
24" 
fv %s 
paane & 
=Tcl 
={t¥ 
=4S1 
=561 


=t& 
=t 21 
=cll 
=41] 
Set 
=¥h 
=déc 
FG 
=i 
sor 
cs 
Fut 
ol9 
=o lf 
=i' 1 
=iTT 
£% 


Cc 
=Ttt 
=09 
=Tcl 


22S 
ehel 


LUol - yd THM 
CI6l - Tas 
26 ~ I3wluds 
vJoel - am 
09 - UO 
MSUM -ATGVISVA J4h 
*Gd - €bAQNM 
ae - #aAVADNM 
OIel - OSM 
uso l = vaMhM TM 
Udol - MoM 
Udell = LHA 
W326 - LSncsM 
Gob ~ duu & 
WILE - M 
Ode l - gilda 
Gel - TLIZA 
uvel - LAA 
ude - TIVLSLA 
Ue d - wal 
usel - wUdoiJsldA 
UOT - MTLCLA 
set - WWdLLA 
Ue | - adallA 
Cuul - Tal LA 
JI7¢ - TeV Lsa 
UIT —- OUVIsSa 
Gus - CVILSA 
UsoT ~ USA 
LIol - USMuA 
OJot ~ vav%uA 
CIcl ~ MyA 
Luel = yuAaad 
UIol - aaaah 
C361 - Fake Way 
UsET - TnAladA 
del - ud loA 
uel - YHA 
UIG ~  gwitidAa 
JI61 - dA 
O21 ~ HIiBXONA 
udet - GCSMIA 
Obl = od MITA 
Orel - MIA 
036 ~ ASHGA 
wol ~ YUVAIIA 
GIL = LSV3A 
Udol - {LALSGA 
Udel - asNWaA 
uUyol - FINIWA 
Usel - SAIVA 
CI6l - Mesa iga 
GI6T - MISA 
UILE - A 
G36 _ 4AN 
x3 UNI 


a te 


~~ ee 


ce Davee! 


G-—65 


vee ee 


2s 


a9VGd 


Ct9 


its 


4tS 


(penunuod) ‘9°5 asnbig 


BSt "St + it 


Ise 
56S 


TSE 


"9 


LSVdlyu JNIifiedAs 


C9t 


SOL 
wits 
1S 


92S 


bot 
Lss 
its 
ics 
StS 
“GE 


9 
Zl2 
atl 
B62 
+e) 
tut 


%E I 


=€SE 
ics 


Ics 


od 


ts 
BLS 
GS 


S9t 
9<% 
=9Gr 
8% 
£92 
C9¢ 
924% 
=ZSE 
9S 
lel 
JY 
s2l 
Sit 
521 


ws 
—- 


lo 
60 
itl 
a 
[re | 


=16¢ 
=1cS 


icl 


Jt 
=7 % 
=lo% 

UcsS 


=19t 
zs 
=IbC 
=9 cs 
=$52 
=L92 
ZE9C 
=odd 
Hees 
=UF 1 
=6S% 

=9¢l 
=y¥I1 
=a1T 
=66 

=r 

=Et 

yi 
=cil 
=St 


LIV 
LILe 
Ue 
O38 
038 
GCILZ 
CIT 
238 
Ost 
CILe 
JITI 
LIL2 
C Je 
UDL2 
LILe 
#62 
*TT 
eG 
O2342 
“Cl 
JIL? 
UIL2 
CII 
aT 
OIL2 
U8 
JITT 
0322 
ODLT 
sSi 
U3ILT 
C392 
0292 
0302 
*6 
UI*? 
GI92 
O32 
CIL2 
0b ard 
GIL 
O3€2 
LI2 
O32 
0261 
O61 
GIetl 
Col 
OIol 
GCsol 
vwlJol 
UJot 


GI6l 
Odell 


x 4 Q 


le 


MITYUaVA 
4dad3IVA 
NUDIZX 
NOOrXx 
NODIXX 
A MWAX 
Z23AX 
NOJAX 
JV AX 
Ax 

LAX 

M1 Sux 
NOD lux 
SGJuxX 
ux 
CUuvVdX 
LUuvdXxX 
d¥WXx 
NIS7X 
@iNI 14 
SUD 1X 
x 

LHX 
INAS 
4 143w3 Xx 
NODIX 
JVI 
jax 
93410x 
Vu iN2 X 
99x 
LAV xX 
LHav xX 
din xX 
O1Vx 
9MUusvx 
Lusyvx 
MUUAY XxX 
Duavx 
UNUAV X 
INUd¥ xX 
INUayv x 
MVe3¥ x 
auivxX 
LAM 
OSM 
OSAMdM 
UdMUA 
Moe 
duhdal 
aduum 
dae 
ylOsws 
TLUUA 
Tu mM UA 


* * 


9tS 


12s 


(panunuad) 9°95 anbig 


3St 
HCS dcu 
4GS tv, 
nGy tyr 
£tS 


ISVjALY Jip Lf. aft 


LSt 


he S 


ea 2 


Ix% 


iv 

tT Ww wt 
fo 
rw 


ce 
12 


i 
ot 
Ww 
toad 


71 
if 


Ils 
Lis 


ity 


LiaS 
cs 
Luh 
"ky 
zee 


él 


Sz 
Ou 


cu. 


~ vrei 
~VSr il 


“ 
us fe 


rT aA) 


¢® 


$4 


NEO ON 


rae 
a) 
Soe 


tc% 


be A 
Lu%& 
woS 


Les 
icS 
=ist 
lv 
ds¢ 
2 
ics 


ree | 
ck 
EGEY 
=Bo% 
12s 
=eo%t 
=his¢ 
Zzcte 
=Leou 
HOCe 
=b%e 
z9SC 


UILe 
Le 

ust 
uuded 
GJ 
C3L2 
GJ 

LIL 
CIL2 
Gt 
uId2 
Ite 
CuL2é 
wot 
uw ILE 
ue 

JIT 
iIJze 
Loved 
uuve 
UI 
LIvZ 
CIE? 
Ue? 
udLl 
OsL1 
UIved 
=bcs 
zedy 
~ Ise 
Ite 
Loved 
JOYE 
word 
LIzL2 
UIte 
LILe 
GutrZ 
wore 
Licd 
Us 

C3u 

vITti 
OUI 
GI 
U292 
OIGS< 
CILS 
CI92 
UI9Ve 
LI2 
UIL¢ 
Ue ?d 
LUIte 
~J&e 


x J 4 


hy 


Ah Pw 7 
NUJIMZ 
2VAZ 
AZ 

1LAZ 
Nise 
wi 3 TeZ 
SCJeaZz 
aZ 
 V¥d2 
HIS TZ 
Sud 12 
V2 

tH2 
tHindZ 
NUJ32Z 
va 
32 
¥s14jd2 
tul32 
crisZl 
LeiaZ 
cHlsZ 
WWisZ 
Y)1G2 
932 
aAreZz 
LAc¥ Z 
usav é 
LHeV Z 
diaavi 
uP oedva 
123902 
Moosv2 
LdavZ 
thas ¥ 2 
IWasavd 
INAV a 
Mlsav2 
3u3avZ 
NOICAA 
NUODIAA 
JVMA 
VdA 

NA 
LAGVA 
JHAVA 
agidVA 
DQPROSVA 
LOAVA 
Mou3va 
CUIVvA 
QNYIVA 
TNUAlA 
JNU=AVA 


G-—67 


9S 


(panunuo)) -9°5 anblg 


ap ea ne ne ee ee ee ee ee eee ee eee ee ee er ee ee ee Sot er Sen ee ee ee ee a ate Reed Rel Sel Teall Reale eel el each ee eat a ae ee a ee ad 


C38 - NOIFZZ 
O38 - NOJI2Z2 
39Vd iSvdaiu sNTinougis xX 3GN } 


G—68 


SS 


3iva 


(penujuo)) ‘9° aunbiy 


SUNS * vers? CORS® ZowS* 1960S “oma? FEASS BENS*S “LEASSO 


ov Ul Se é 

qa ub Te © yEws* GSE>d° PENS EHAIOD® cewSOC DIEwS SUT. OS fi WaeGse) coM$e 
4 wh 29 * t2N$* OcnS® “tws? exs* tus * ams? Yury ous! yNS es 
1% 28 €S . ans ° dug? Ins? > Fhe Mar§ ¢ sus ¢ JS* aotuS* dusts 
2% Lk 9% *“Cvusud® be°* Ja* +40n0° gh B2Zb st auldhs* 322h3° AAAL SO 


e% oa St CaGAARS® SAATS® Madd s*wa7TNDs* 27K25° MAKI s% aavads® Jra¥ls* wlas 
Ye ul ve *esChNh a? 203° bAsada® Ahosd*h2eaSe ZAG ac Pa* DwwL*e 9 WCE 
SC Uh 2} PLA WAD® ACOA)? SHAD gt 59 NORD slaw fr IDI? Uture 
9l ta : * sAU3* abwO)* 09° GO OPAZAV  UVA ae LACT! aN LAV ete 
a es 1 © MB StU MV TRV AS LADT  ESAMTN SVCmu Te! | hi Eo hE Y ST ectox/RObnbS 
CeCVEss® Weird 
© chama® Se Wdu® S8I13G° SAT3IT® HATHU® Aad AS74u° avi.u * 
cis HOt Abs TaC®) > mee Taha oT i ae Bat ® = cSaa* Lcd 
“Ft Ff ALG bU® BSNDA® USMVE® BsHNGs® SEL he ASL AS ASIDE COlAS 
oe we Stef? £eetc® SonNG® SteM® SonNhu® CmAe saci dyoe 139 
Peet Dbe od BDU RATIIG HG TDAV® INAS ST VAGAIVS = Bivb Toca INE 
$ sed* NomAs® adtad® cdd$3® ye Hu fas i t® ‘to 3* Vewds | 
* jaad>* losso* Wo SAD? ma tas? 16S Tate? oS TG he AVI 4G DEE Fal 
*  stGr® slafae vtahc® €tnfa® ctanc® w* 64 Ge? isa 
od iba * IH 1° 3n DOOR! dn BHAA? om | Mat! Si Ted 1° Jad 1 5c5* whi de 
©4726 DODVG 5S 4 Ack DE DVGDS* ZED CUGGIS ACEI TTV ISS 
¢Z€ 94 3GVIS* ECE DE MWIS 8 CZED CLOVIS S CcED ToS fe ieivicoams 
299302 * 194930) *C 99303 * O€ 53U9* wt ds 294k OS SE d2)2. 
6€930) 69034903 °€b 9309 dE 4909° teed * Ceort J*b6e dais 2 
8 4.90392 2990 3990 9909947 990D 7 AGU Least VE sss 
Te PIP LIe TE Nee eS ed Se ee heer eee ce eee eee oe 
mls3b7 E1990 32°S1 999 T152U9* Che tl® Gattbl® esa) 
© 243962" 94902 £$4309° 943390)* C43uc* Coal 9* T2454) 
Pee 
* obmos * ee vVis 
SACLE Nw Le NC UPTON Teh Ne De LE AAS ChAA 
RODE EXPACL OD NODE! Reseueng ake Lee Gy ot ee he as 
CAAT ANS LALWES MD TRNG AF brs nV IN Ess TL et tba FES EL ts way 
cleave lL? Leave Le ie Jiu 
PLMAN CANT SLO S eAS ED FAS) Cc 
Oe atts eS MIS b sS Uhh chu tat al ld fal leon dra oed nad i 
SALNC IESE DRASDME SEC TIINIST CLD VP TE TDN. 1908 Vas Kaman s 
49u04¢ Oseszi* mh Deal ES) clr s s 
TASEHS® kwOa* Macho whi tia? WRING*XwL IMD 
© OONwAS UNFON?® UNI ZHU IHL the GCADIM UTS USN SDN a/b 
(Codduyuy /CIVAM/ NUS 
CHBAS Lo (older las 
© modSl*® dol dmhads® CCde HAG  CePTLISGASGL® (¢) wind 
*¢opS29U) 686 2003NS2°C2) 3SVESIS N¥HISI° url 
* $03 * CFD INASE® (4% )23NHSI° CodDeNGL® SPUN | 
© JaISi nD TU DSA GIDL TZICE ION UVA AINNTIS Llals) 
HOD *2ZOVASE*COLIZDIGNV® wash tedrenVeT Ue cosisl 
*(olpZVasa® HIS! * tol} ZH cosas t* (etdZ2 ol 
“OVASIT *COLIDIONV® VWUISd* CE LINVOIG® ovi$l 
*CoLVUIG OHIST* (E19C IGS Stasat told oh 
* (9detd oT CYINOINE 09) 941 SU 9D BITS 1% PSIVUNS (9 )50N0e 
SEZ ISIGUN' C2 DAnVUsd CINE WHIN CSPS UNS USA OD foda/ WU IdAH/ Une S 
(2 )uanUN‘ ic )aRVUINS »>Sn Tia’ N¥ol* wlSn s 
SEZDANDI WYO PUDIEW Ue OP ASGI] ECU Ash dd OSE J TaAANC Dh abd 
AUWLs AN) rw 


« 


eee ee ee a 


eoneceecenasr 


* ti 


*ensnrasene aaa 


MUISAY SNE df Jot 


aw 


om fy 


aduAN] 


G-69 


€9 - SS 
SG - 9Y 
Ge - Lt 
9t - B82 
iz - 6T 
“T° = 31 
6 -.7 
oy - OE 
9t ~ L2 
iz - ol 
81 - uf 
6 -T 
42 - 61 
8i - Cl 
6 - I 
St - 62 
éZ - 61 
St - of 
6 - 1 
li - #9 
tS = SS 
45 - 94 
Gb - Lt 
9t - 8&2 
ic - 6! 
GT - vil 
6 - 1 
62 Li 82 
iz - ot 
81 - CI 
6 - T 
9 - Il 
oT 
61 - cl 
6 -!l 
TeTOILEl 
9uIul &6 
L6 U1 6b 


9¢ 39V¢d 


(panunuod) “9°9 asnbis 


euRYONS * WHONS* UNOdis* WOdIs' UwwAd‘ TWA oTGnA 4! WiunwdAd* al VRAD 2 
*11VbASS wid? 1id* waSD*  4F489*uTGaS9* Ti8sS DP aolvasd* WivaSs 
+ YUwad’® Wid) *Uluwads Ti Gwdd*o tvwd 3 1 Tvnd3* dH72$09° WHZSCI° 44N2 
§ WNDU 1GIND* TIQIND “UT VIND * FIV INT? dad Tes wdlea*dCTWIIG® TWIFe 
* HOUNY ‘PICUNY* TIOUNY ‘ HU INV UNUYNY INUYAV ONUVNY® Hoy‘ oLUUWY 
‘T1OUnV ‘dUNwAY Sd TINUWY HU IWY “UNUWA YY? INU! ONDVW Yo udHd 104 Ind TV 
© hee ly UNMET! INDE TV? HUltys CNDY TH! dOuDIV' WJEV'dQIV31IV! TSIIV 

JYVALOS/ NU wh 

ZIVNI® Idviva® JNYOS* INTOS*NYIINS*NTLsuS*® NUIVS* KIS S 

* 3NEZG* INTWZA*® BReAQ* INTAG* INUXGS INTXG® INdNJS QNING® INewG 4 


pe et a ae 


NY33* NI79% NEO NWUGD NIICI* NIDANBLIBIONTL3B9% NATV) ¢ 
R117 SOSNG1E SOSNTLG NAV LIG NI dd SCSNaTy Nona TV SNDHG TS OSNITV I 
A BVAIVN/RKOWWOD 
wadka® 9441 TuHS$* Zhoa* LLlast *IMh & 
6 31H * OAMUH® GNHIH! ey339n 6% 14399H* 4339* Wadddi* sLAOG* WAG 2 
8 aCIK 1D YU9E 124 BOSHCD BLAOHO* TUACWuS «bt wds) = XOTUSMVAUSSAFAUOV | 
/dVASI9/ NI WAU DS 
1HaSO3* LHAINIS * JHLSU 3° SHINIS * 
g4uv2* avavd* dadvA* 3ugvAs astvx’ 3d5VX' JUS *S3L GNIS SS TYNIS 
‘4yvS4GS*4¥050S* MS3U* SIzZG* AAC! Cixgs SINGS Alwuf DV 
4 $A3*418509431VS09* jND¢* ri 419° 3G)* gh 59 ‘OS 41 sd 
 yvidgu aa tVANV® 4uVNV‘SosuvRNV® davnvs dhalv’ OSalvédsaavIv  savVlV 
J OVASN 3/ NOW 
LAM® OSM? vuruum® udadum coM® SSMOM* udeam! MxM 
‘Tor Tum? ud tun? Tum doB* OSMIMS dark im! m1! AHA! BLILA 
* 437A‘ LAA MU LULAS SPIO AAS UYLULAS Bd TLAS WALLA‘ CSA* OSMLA 
© wdMUA® MUA UXAUBA® BdUdUA® MBA* TEA TYAS soldA® TA * cA 
* BDSATAS wd TAS MTA LALIBAS SIN IVAS TON TVAS SATVASMUSTVAS A149 TVA 
$ 
4 
é 


ma OI SF 


aan GSN* OSMur? udmun’ BUN vuNwuN® uduali’ ed? 11M 

wag Tun’ yr dn? OSMIN® adh TN’ rn’. dH)! WESHO’ TOSHU 
SVOIbWUs WSARO® wldwO* 11GwO* WOM OS ow’ HOnVIOS Wim s Iw 
{TVA IIA/NI WRF 

wOLId* Wisda's 

Ja3H1*°19GIHaAS = wy3a.‘ W3kh* 493014 XIGMES *DLHICS *XWINOS VeS t 
*uxrddHS * Tu¥ddWS *2ZAU 308‘ IOU* WWLAD* FKLUSAO SWS SADU SJLAONOS a3D dnl C 
#13939 wO *HIVWS 3 ULSZNS * IOP XW ® CNX VW‘ IKK VSS 130*OS3vavs HIVaV | 
/ a¥VAON3S/NOWKG U 
QIX*HLDONAS SS UGA 1 
/YA19939/ NOWRA D 
UNIZS ¢& 

. WIZS*UNIOSS* INIOSS*ISdMHIS* UNINIS 4 ININIS* UWV TIS * WV TIS * CSH 2 
$OSdd 10% UNIZD* INIZD*1SdSUD*UNISOLS INISUDS UHV TID! Wi IlS NESAV fT 
/YALINI/NOWKO 5 

(SECIGVLIIV' (SE) YUVA VED (StI BVIVVD T 

$(6¢ JOUVIOS (OT ERIQVASAS® (L6EIEVNVI CEE DUVASA / INNIX/NOWHOD 
WIWD COT PADD AZIWIWOS (FIL DAINOS CZ dm IWV! COTPA SHY /d@ NI 1X/NOWNO D 
{ZEPEIAGVI* TOMS 14 (oOt)189N /UIdS/NuUWWOD 
ZLUNVLATLVAVE  HOINTY® ScawS*Sasiuu'oGuIGs* cALlcs 

‘PLALH OsOL00* 02930 *WUddOS* MSNXG* MSTNG® AaelVs Kvw1s° N54 
‘THIENS® Lowe? JENNES LéwwWut Linnea? itCuu® Louwd® LIGate 

. iq ° 218° T190° 2OMX* 45UCNS2 EHCEWS*® HdlHd* 1¥07)5° LAZ* 
* J3wmz‘ Vdz* JHZ* 3 3V¥4Z* DVAA* VdA* NA‘ LAXS SVAXs 

. IHX*® Dv4ax*® ZANVIS LHNViS NUS * Mws * NWS ° dns * nS s 
; 1S‘ Walls 37S* 1S* Co¥S*® ecewS? Gowns 29S! S7ASs 


=I FALE © 


931G7° 934° 9910x' 


MOTSLY ANP ANUYBGAS 


Je 


ol 


vl 


Li 


91 


St 


71 
ct 


ra 
Ul 


x J AON] 


G—70 


16 
+8 
ram a 


LY 
9S 
67 


> a 
be 
i¢ 
9 \ 


‘st 
de 
ot 


ts 
Ss” 
St 
ic 


wo 


ee 4 
sel 
4¥Zl 
ctl 
ae | 
t£6 
ue 
tt 
fl 
Ly 
¥S% 
GY 
GE 
id 
bl 


Ok 
wl 
it 
cl 


LS ‘Uo 


Jl 
Wd 
Gia 
tid 


ws 


4 


be od 


& 


4 


\.J 


' 
wid 


{. 
i 
iy 


4 
i 


i, d 


9% 
ic 
Be 


mer a | 


a" 


-iéT 


sti 


“ofl 


k 


i] 


sel 
te 
ck 
td 
*Yy 
GS 
94 
dt 
ee 
bt 
Gl 


‘3t 

+e 
ce 
td 


YF 


(panuiuo)) ‘9°5 asnbi4 


Tc WHOO $CZNABG oT NoaU'& IWHBOS 2 T Rate YIN dd STN aeL 
Sola * ET wuGa cI sued? T twuaatciwaud? 6nibue BwuRd 
* ~rnueO4 Awweds sweed® swudc® FwnotG! cwadG® Tadd 
*C25N0) *69SN0) *EYSNUI* 2LYSNUD S 9SSNIND* SYSND YS YOSNUD 
*¥9SNU)*Z9SN0) 4 LOSNOD*CSSNGS CSS DS RSSNODS 2Z5SND9 
'SGSNUD*SSSNU9 49S SK094 & SSNUL* CSSNUD* 1SSN09* SSN 9 
eo SNE *&SSNG) £2 9SNG2* S9SNE SS COSNE D4 9 4ShU Us 2 PSN 
Ze SRGD ESN COSNE fe RSAC SE BE SNE IS ESN ERS OD 
*GESNLD POE SNOD* CE SNODPCESNO DS TESNGUDS ool d Sm eS ID 
*e2Sh09 82 2SNGI P42 SKUDSZSNC D8 OC SNE DSS CONUS 22SNUS 
8TZSK FC CSNID ETSHUD RB ISNUSS ETON DDS FISHEL PS TSN) 
“ETS. 2 ELTSHOI CUSNODET USNC Of TSNE Uf OShoof 2 SNDO 
25h. 54 YSNUDS GSN! SSNILS FS aL cShus® TENOD SEV CASI MOS 


~NAnar fe Coe Te 


»* A‘ sé YX. «© 
. ae Cf Meee M2 SF Bes ZAM ae PAR oes cl 21S * Sled 
. t¢* aH4inaz? ai* Gotvet "iH sVaASs TAbPE! BX* Rov od * Soc Lam 
. 22 PTS ITs seupe* ime - lae 49>? 4K¢* GG540NSchdnta Sb lbee & 
See be lent ad tinwadsiata sat. ch ol fs dwt ta lene ao Or dd fhe dk 
é Gata? vanti® nasi? taogi® cCnotl® Ines’ Ge" ra td tk 
: ta° oa ZZLAUN AA LAUL SE DAULS 24 4S AAR) MAF AS) T2144 ¢ 
© AALa® a2ela* G2KI1S* GZXP4* RdRDSS Ko WIL GAVNG SClesVaV *NaIV IV I 
J avVAwG J/ Nae) 


PSLAGI*ASSAAD* + LAWuds ZhAWsi* 2 VAIS WaATV® GLATV® JLATTY 

“YGLA TV SSLBUD*ASAH19%¢t dHWaod Ch Heed! LV ID* WAH! clHT¥* 31H IVS 

“odMH IW WTlicd® sbAGVZ® LeevZ* Lcavi® LAVAS LHMVAS LosdVA* AN BVK 9 
* aWutae auavx* bAwsi’ Leial* Vn CIS ®eSiseS *LHIVVS *Uutscas* WViad ¢t 

* JAAG* LH wD* LAUS' IHMES*o Sd ac DS eHT IVI LASS LAMVNGS LOVE 
SUHMEAY LAVA? LUV gi UNV Aba Ty adic WidAav Ive Lov iV iboviy Tt 
AMA TIVES ROnne 2D 

JWedHat Dv Gad? LUVWVS WIS TIGCiHS tH? eholkh © 

: HTH* 1G ieee’ WD Me ele 2 ee we TS eo ti eo ee as 
Scat shew L 

wehbe e® ce ial? E€tarT? Tan d2 2 me JUL SMa sVl MTG lvl POM eA Staal | 

MMTV A Me ey eet Eh (aOR PTV ESAS HVLOAS Ya ndb? Gasii* bell 2 

* epszg*® Clad? LLSZA  cutmad OMe dL GUM. LO GUM ECMwes Suv AYA 2 
* supvi’ agiorvge* Swi ses Cor he SAPs * Sse 5* $9088 LAS SAS SNES AS 
Seaivie ou e a8 41S* 40 0S.* c IS ¢ ee BR Sn bad fh obi 8 Oo Whwtt§ 
2 mtg sh) Mic SOP aLIGS PhP Tastis® Gc AVS SRN ISVS Me lbo® FP UIWSS ce aSan 
6 eBar!t werad* 14hd9* ddedd* etdds* Inlda’ wdbas*MuS 2st’ oS Aw sb 
*VOQ GWU dS Iwo t vl WG! 4UwOO0 tk dS WU ade 19C* Va TINS gS 1 1GC 8 ve TT 
© 40190 *dSHODCSVUNOIG dS GIG*VOI us JSGCIGS auSh~ 79 ada aPochwis 
*ywINVED*® PSNI MUSWD® MISA SSR DOV SSM ln SOUP tad? cl oh) 
‘TANIWD*OUSZIDS «—MSTD* Me$T2® MASTISSSMa TD BM TAU TUSSI I 
*HGMTID I OCVMIID® Maldss M1It9* WhG WD! saN5D19* ThivdT9* =AV 1D Rusud 
 M1SG) *SSPHU)* oa MdOD UV MUL SSS IO! od MTOM TU? nf CO* MENU) 
SUINIOD® PYads® MId3D MU LIUTI MTV SAD AIZAVISMNIAV OS FalVoS FVD 
“UuddV>f 4 ud WWn  PUV tag? Kw IV 150! 197 FAV dd SEAN SSA UIAT Sm USAR SM IAAL 
Pe IW4AY *UUNV LV oO INVAV US SMaV! Me lav? MILay SOM aN! oR otAd SMb ae 
(MIUV WY OSSMITG SoG MU TY MeOU Ty RIS IN Matio TVS THa TUS adi TINS UMAV TV 

JOVASTbA/EURwWO UD 

wbedac* Meisd*aNadvd* IN73502% si.4s72 3 

CON rAW AS INCHV AS DAV IVAT EN SION Ti vd SONGS Ohi bre See tae oF 
*ecunsiscevNa  l4vat ls! wi* at dua’ Wau VbfautizZ.. is * WLS + 

SeCadHS *locdHS Sel dGu* en IdUys nure? Nodd* dINa* NINS*S csht & 
ite ~INDS NING! dUNd’ NUNc' clha! NINd St sG 184° 14GIS5 o 


uu 


r 


— NSO LE 2 CF tr 


MUTSIM GNP dilud wils 


se 


x 4 J Wt 


G-71 


eS 


afVd 


9TILi€tl 
ZitCciayvotl 


(panunuo)) “9°5 esnbig 


(VOWVI-UNIINIS «tx 
(VUWV T-UNE)SOD #2 
(VCKVI-UNIINIS #02 


=N1S ax 
SUDINZ 
NISUZ 


SNOTLVICIIWI JLVIGIWAIINI 30 310V1 


a a «| 
4S 1Mi FL 4 / NA / WMA 
JVMA/NAS® Id/t/%s 


SE 330) 


=¥€440) 
( D/IVPX419GRID) eHd We 2/ Je S =EE530) 


( D/IVEX4+TIGHIUP SHG TVIDs 2/ 9 & S Feb 3503 


2/deS *1€35330) 
(ONTMuVeld)/°t =Ct£I43309 
ONIAMY & Id = 62340) 
(°2/MVadVI/°T = 825305 
ColhIJ/Gudho/ fT = £23504 
°2/ UguHy = GS243u4 
(UVBLUNSOVULLG elde°2hs* l = $2439 
JAdds @ LAVSUV = 42495 
1333 @ LHVIUY = £24302 
(LAuv © IdeS*cbs ®t = c23309 
(Lhuv « IdeS°u/°t = 124307 
UvaiOu « Old4auy = C23305 
OVuLOred0Vd  CoeGVHLOVeGVULOdeld = 614302 
2 /S$ 894302 
SJIASTUZLIVUVHD ONEIA *° {(@/ 2) N¥dS/GUGH) =i143C0) 
- ¢« 8 « $) NydSeM¥VSuV =9143509 
{(tWS /NWS=*T) eNKS@ Sa IS 4ddAA I 4) = tl4aus 
NVGS/° 2/JVASAVOMSNWG =C1 347% 
NVGS/*2/DVASAVSAS Td =LTdd90- 
wS / “TIT =413309 
NA sNWSe2 TS = 633U% 
A1S « AWS = €34:305 
31S « SWS = 243035 
MHS « MWS = ¥4i03 
SHS ¢ AWS = yvadud 
NwS 01S = 4303 
ddZZla- wdXXI4 = £43404 
(wS/NWS- "Tbe 1S = 2@33U. 
aS /ivwWS # 1S = L4a4u) 
NANA O@NWSa°?C- (XX WIS -AA LWAS } ENQIEL GZ 
(M7Z)4-PXN FSD OCSZZ44- 4XX14)  =NOTFAA 
NAwKASNWS# °Z24 AAILWAS- ZZ 1WAS =NO3FXxX 
MZX143 4 32xKXI4 =NOIJILZx 
NANA #@NWSe@°Z + ZZTRNS =NUJ12Z 
AA TWNS =NOJIAA 
NASNANWS*@ "2 + XX1WNS =NOJEXX 
WS/(AHS MWe SHS ednS)- 3 =NODTu2 
WS/ (MTS a4nNS+ JIS edwS)- =NOID Tax 
~ RS /IASe4dHS—- (eS /MWS-°1) eA HS = NOIJAZ 
WS /aeSe2TS— (wS/MeWS-—° 1) eA 1S = NU JAX 
WS/MWS46hS— (hS/ dWS-° 1) @3HS = NLIDZ 
WS /MW SOM 1S - (wS/ deS-° 1) ed 1S = NuJdk 
C NOLAINI3S30 $4N31914530) G3IWOGI-3s40 JU JVI 


TYSNd3* CESNOD* 6LSNO9*BLSNUDS 
LESNLDS9LSNUD *SZSNOD* 9LZSNOD* CLSNI D4 22SNU 9% TLSNU9S 
Wd4S* WOIS* BwWASS® BUedsS* us$4S* BwsANsS*® Bids 
W44S* W4S* IWASS* WeaS! 14945* W4N45S* 158° 


MOUWS1Ie INIinvawns 


CU UV UVUVYV VY VEYVVEVYLEUVEYUYYUUYVYVYUVEVYEYYUYVYLOUYUEYYEYYEYYYUDYY 


x 40 


™ 


G-72 


6S 


Eta 


(panu;u09) ‘9'5 asnbig 


SOTWWAY wUdd SJAIBISTU OV3e 
GNINGYM INlac 
GAY (93G Z=— VIWASLAWIO’ (LARD TVISGY 40 JUNVY SHi Jimwd7 “1 
Vivi  WOIALBIA 
ONINUVA iNT Ud 
CNW (930 *d — VWASAHTV) Of Libba WVISOV dU SUNVE Atml? °S 
"SC = d NUTISdS S$°% 173 S45 Gl °* 
"co = TIVi WO11Sd3 930 SL 4129 dV¥14 V3uU SE Wt 
*. = Usz¥ VIVA 4% CE 31 A st V2 
*f =z 339 “13.5 39 Y/3MH at “I 


TVAVL WANG Love 


ZAVEIdC JWMSNUS sl ey 4 
wht $1 Cr 
JINWd it Te 


hk JTADNNS eseaANw SoC oiitrwin ila 
I JUGSNO YU 


wILVIGTIV «60aNET Shs aS Tu 


(VINISSEVINIS@°2 - “LT = (¥E)SuU2 
(VISULSEVINISs°2 = EVE IKE 
(EINIS@(NISUI- tobSOselVINIS = 
{H-FNIS@(VISGI+4 (G-)SOUSIVINIS = (Ca-VINES 
CHINTS@ (VINES = (OISGIAIVISOD = 
(u-INIS@ (VINIS- (d-)SUlLe(VISUD = (H-VISGGL 


VUnvi = ¥ AW ‘eN Et satUNv SINZQEONE =9 
SOSH SSTLDINSG]) Jbcd CNEMU VIG ASA LIV ade cd 


dsa = dea 

Yed = Be 

bea => Be 

& sd = Ga 

Cae = Ox 

éZta/*i =/Z71AUL 

AAla/ *l =adA 1lAOL 

Mxia/°*l =x LAUC 

(SOJIX * SLLUXIs (Nase 19) = Inail 
(INI CZI*UN IZ) se salXi = Santali 

S°O «© CINIZS*® WIS belddsll-sdXX1) = Owail 
(NEISTZ@ NISUZ) e(INWSe 18) = tEwail 
(IWICS*@ GNIS PedaudZxd) = Cwesd 
CWIGSS # UNIOSSDelaZZi-udXxXI) = Twasi 
i MX ¢ MVS MWS =P IM”nMX 
ax « 41S sw 3hS =3134r,4X 

MZ ¢ MHS MWS = Prim MZ 

4aZ @ aHts 7405S = iH indi 

(Vow I-INEISOD # 3X = SLIDVX 
{VGRUT-INEINEIS # 3X = NIS TX 
(vVORVI-INI1)SO3 3132 = susTa 
(VUwWVI-INIINIS #12 = hISV 

(VGw¥ I-sh1)S0O) #ox => JJox 


MUTSiU INIA OUENS 


‘kh ke Ieee ewok & We wee Veeweeerleoe cue bl Ob & It UO 


WWW Uk WU UUL Wek. | 


x4a4dA 1 


G—73 


09 


36Vd 


(penunuod) ‘9° asnbi4 


~| SdSOJS3HINIS* JHANIS) 8396} UdA4+ IS dSO09s39HISOD* Wludh =hi YONA 


oaoaaaacaqnqancoecacaoes 


eeaeredtancarta@daertacnr a 
aaeadq_adqd€addaadadddagcgaataa 


MWIUWUUYUUYUUUYU UL UU Y 


ALIJO13A GuVMHIGON 
xIVuL GNNOCUSD 


SNOLAWINDIW) NOILIONOD 1iVUIUIV 
(Ue VIIS+ WV TIS) «14909- NUITUZ- =592 
(UeVTIDEIWVIIDIsTa309¢ NUDTUX- =U 9x 

LOAIAd °1°9°RM NCTAWIUI 92 

NOLAVINIIWI ALIAVSD JO vaih3) 
(saGa* ToM TUM e TUN TIN DL UOS 4 = VIN TVA 


(MHOPS VUMDAMeUBNYUBALBOS 3 =HIN TVA 
MViduvedOS =ASI6 


HeH =OSH 
oNISOISUNINIS#°c = UNIS 
IWISGJIsS WINIS#e*c = INICS 

YNIOSSae*c -°T = dNdc ys 
WiOSSe°Z -°l = j%Whdd 
IWINISsININIS = TWIOSS 


UNINISstNINIS = UNTOSS 

(EHdSOD* THANIS4 IHS ISCINIS WIV 
(3HISU)*3HINIS*® SHI ISUINIS TWIVG 

1]SdSUO2D* ISANIS' ISdISGINIS VIV9 

SivaiSh AalNa 


wwe wee YY MMM YY 
zz~V~rxzrzwzzz7zzzz2zz2 
aaacdaadacaaadntaaecaad 
wd wel ceed we ed ed es ed ed ed ed ed ed a ot 
aOonaenntrrenntocore 
woah aa a aes (ata et eel 


ANN Tinod 
TdUlS1* (00S ‘*9E*SEIOL OD 
T =widll 

2Ot =N¥e% 

(EGDBIUTIVISN TWIWI 


SE OL OD (C°3INTWIBLITHO*(LC TOI WI BLN ONW SOS WJ aif dds! 


(9e4mdosN? (2) 3INISITILIGLIS WWI 
(624 dONCJ1' (2) 3 WIS TAILS VW) 
vOoe = NVd» 


(OS LNAQZUL* ETISINSST* CLINOINE (CT) OSTA NGAZE TWO 


(The MUISEGsINIVaAL TIV9 


mMOTSLY 3NILNUBENS 


wwWwouwuowHo 


uUwvw 


9t 
St 


Cl 


%S 


cs 
2% 


Is 
Js 
64% 
Oo 
i* 
94 
SY 
9¥ 
vy? 
ee] 
1% 
J9 
o% 
BE 


zt 
ve 
Gt 
vt 
tt 
ce 
le 
Jt 
od 
Be 
ic 


x 23 0N ] 


G—74 


(penujjeod) ‘95 amnbiy 


CUC 136? BID Fe * aTdOHS*TVSLIANIONS Ties al 
INK¥ed © (NXYRS = =ARINOS ws 
AGAABS s J0RMas & KLGROS “ea 
Na Ze JeZNAVas =ZriSdNe ya 
S3UNC/ VOSKCe AIBN © CRY GL 
HIOSAUserB ING sINRUES Fe 
TWHLAU © adiUAs © RwWAOMS = LANA &a 
DAAC sd$S dk Sots Za 
3 
WHS SST =HaGSAn - : la 
VI has SoU = WUALAL ry’ 
VW3G053H)0S = 140905 69 
HIVAS 1/4 °T = bd SACL Pt 
> CMOS UVav-c liad 3s th)Wads a9 
WIVav © Hovey FCS Dear 29 
YaS/ WassA PHidn’ ' $9 
DAHACS O°OUTL Fund se 
©°) @ SUM FeAGSLS YY 
JAAG  JoetsgGecatle * s3c 2% 
ya teh 2 °F OBA ig 
CMOUM® JASHLISMES +) tam t 3 
169 °cSvesdSGL Par tS6LZ6153° = Jhon as 
HedsUJi- OWsZh Fsyusud us 
2 
+ @ OSHe Vl-s4 BCT EL CLARET (She ct rales Loom 9S%* 
MH 2 $C-396OZE2 tc Ht fe 2 LEBESGUE? =F Tas as 
avuoued 412 SAaN woos TV ws SObAVEOS 2 
SOLAS HIQIWI ALIS&su - 
0000094680865 4008888S00C48 G2. HE 2 » Cb ce to} Bm st ese ence seasescz ss chase ce 
(GewJ ~~ wv trd 
(aqs vs > wv btu) 
{aqau4yvd >A Wb Ta ) 
(dev da >Nw ¥ te J 
t(auyvd »N BPEL ) 
(uwuv 9d »w Vv Pe) 
(ouwv as » ws VY Te } 
(u0evs > er a oe : e | 
(ouvd ¥N V1 & ) 
(aquyv da »N ¥ 7b ) 
{agqwvg YN VY Te dD 
(gquy? »w VY ) 
(aquvid YN YW TH) 
taqavd YN WT WD 
(aquyv9d Yuvied 
(aquvd aN VT& ) 
(aquva2 ¥™n VY 76+) 
(aqQuva YN V7 & ) 
3S 
2 
SOlWny Nu ALI ISA CBVAN UL 3 
(ISdSODsIHANIS-ISERISS32hINIS elbdSGI)0 5h ladmh et IS aS Jsteas lds 
*#1SdNISeaH IN] Se IMGNIS }e ae LUGATISONIS e SHAS Deodmldch =1S05Ah 3% 
ALIDUITIZA Guveriasy3 J 


Ci SaNEBS@JHAENI 5S?) SuSUD8 SHIN Se bhoS O05) @ ah ladA+CISdNISelbhaStu 


MOWis AND APOE HNS Xadai 


G—76 


“6 


29 


39Vd 


(panuj3zuo)) °9°5 aanbly 


Cid dVEZHISOVS*GNS ee. NS beddVise =dAYU 

ZI IMS e9IGIGS(dsiha TV ISGVsINS + 
ddd Wed4shd We72NS41(ddV 139 SOV aeddViJbeddVisgtdeuNSe?l)es0C) 2405 
ZONS* € (ddHATVISOVe®NStENS DeadHo TW =379 


341 GSOIJe31GNIS <=ajdVLI9 
3VWWSOQeS3TYNIS) =datd TV 


"Cc = 93~w90491G30 SNHi oS = Ooms * 


df ovi9 gl 


SiN319334309 SIX¥ UNIA 


(4V39 SNIGNIINI NAGOLIV) Sihawhw ONV S3I0dU3 JOVIISNS 


(41USUD*SLGNIS SVLIGISUINIS FVIV9 
(41¥VS09* 3TYNIS* SHAG TVISOINIS 12¥5 
SNO1AVNOS ANdNl 

SJIWVNAGONIY 39V339SN3 


© 


www xX we ww we wet Xe KX YX ¥ we we ww ws 
ZfZr72z2Z27Fzez222Z2ZZzZZ2AzZL@FZFZa 


jis 60 3 $BERREKREASESSS*EERSESERSES £4 


V 
) 
} 
) 
} 
} 
} 
) 
} 
) 
) 
} 
) 
} 
} 
) 
} 
} 
j 
) 
) 


ee ee ee 
aonaocoanoanoaangqgnoqagaaonqoacneanasa 
COorrwretaertanrtarrtanrtartarerare 
aqaqdadqaaqdtdaadaqddcaadad de aaa 
VLUVUYUONVULULUVUUYUUYVOUUUYUOLULEe 
qeaedaaddedqdaqdaqadcda ada fu 
pe ee ee ee ee ee ee ee eee ee ee ee ee ee ee Ee re Be ee) 
eneamorneWrrn@mrrainrnerwmetnrnx 


e3N3enud93mw0 = Y¥293N0 
TINJe8393N0 = 1393nU 


YYddHS = luddH§ 


(7393WwU' TeddHS* W¥391) SNIONZS 11¥9 
DLAUNOWISdL = 1¥391 


$63 aagv WG O1 HIVE 139 OL 


NOLLV IND WD 3NISNS SNIONA JTONIS § STLd04hL GILNIS OF 
NOILY IND WD ANIONS TNO * 3VLiCUrFL IWAG wOds O09 


MOTSiY aNILNO,eNs 


clf/Cl/i 31Vva 


* 


* 


wUOUUYU Wo 


Weel 


Wu ou) 


Www 


J6 


6u 
86 


i6 
98 


S8 
78 


LNA S seseaaceguceneaneessesesl sees 


t8 


28 
18 
08 


x 3JOUN 1 


G-—76 


ty 


afvd 


(penunuod) ‘9° 2snbi4 


fle ul CD CTY ah? 330 Da] 
Cit CabwbiviS «atl S Oy 


# UNISUISIHANIS De IHdSUDISHV*CSSNUDP eOVbIL as "cd /olinnH = cddsul 


21% Ud UY tlh aned* 40° ofin¥)s) 
JHISUIJs( THANISs NA 


~1Hd$09 9193 Z7¢dNINI Se S10))¢ aHINIS 60959 ~cNISUI65 Tel th = 80h ch 


-¢4I0Ds64 BD = BURL 

WSSALLC os BVAUTY ZudJe Ve 

aiiNbalet 

u°l-=- soa%e 

Co UMHs OOS SICH OSNU Devdas oSil So =ZMVAUCLY 
cb) UL UY ETT hou® JU°v IMHO) 

AGY wid Ct 

yee a Soa 

(7 SMe GVOSNI JF GOSN De eIMHOT ONG FS tar Sheek oe 
099 os COO toln. cP aG®*® UAH) al 

JSY Ub UE LT® Sh? sa9DNb 5) 

Sk Sct Me 

rad | VAUD 

WS ZAQVSL VAGUS ~eulb le 

dMitbvd dru 


CoD iMeeSStsd-* coSNODeoDatt+ Z5SNUD = LVALEN 


t%Y UL US (STadsbu °39° * cart) al 
ek * Oo Jet 


(oD tHal sf NIU COSNUD)D 29 sat BSSNUR = IVAULS 


g@% “Goh JOD € vi kotl 7220" + sik dsl 
ety col [8s (L* ash asundal 


ee | = bern 


: FHESUDs CLHZ7-G32Z)% Grabs x(GI4- LHA)D 4 HOF FP Jae: 


FHASUD@C UVM 2 aet Od) Grated eS OX - TY) & Oo 


he 


AJea4G ENC et alba Aha li dy TIV CNY CeAiF 


eaosccaooooct 
evrraranWaans 


(PVA7-DIDZIedacVaAe+ t{ATVN 


v 2 »N VY tb) 
vy 3 »he Vv Te) 
v3 NF 78) 
\ »N VY Toad 
Vio YN F teu id 
V2 WN V Tu ) 
vd wNV 1 ed 
Vo» »N V Tr ) 
V2 »N Ve J) 
V3 »N V7 & 


ISse4NJ-dVJsucSHednhIGI—-)s sVdSeMS 40 =zddav lt 


CDWAX-DINDOdGIMVA- (4VS AGSe 4m Jo I-4TVSUJeINO)e NVdGS OMS 40 =FGdCVNY 
(9V37-927 daa ad¥ M—(DVAN-COND ecg SUV Z4¢dLGSUDssm QeudUHI|eMS 30 FCA AVA 


(4LONIS #409 -4ESS UJS4ADD OAS GU HdjidVA 


(IVISUSBIAD—SIVNIS ed TI4STVSE Je 409-1) M850 =HdGABVR 
(3VSAGS@ SAD-S TYNES @ 3 1HSO90 3U9-GTVSC Deal s- db eh S 40 Hd iUVe 


i 


~ 


ZO UMS eh Woe lose IDV ISEN SOS +e >S Ded sta l¥ edad 


MUTSid 


dad « Llasud =4gnJul 
AIVSUIJsaL ENNIS =av Jods 
SIV AS w4EGNEIS =AV SN an$ 


7 ANC EVI LINoWOW OFF Sad9U09 SIRV ALUe 


it 


(tdav dsb) SoVs [WS ee eo Dawa IVa so tA TS 


u 


3h - 


ahd alBawlS 


ah. 


* 


. S99 


l°9 


tJ 


oZdl 


acl 
edt 


yZ1 
scl 
vol 
rae | 
écl 
ire | 
-¢4 
obit 
oil 
itl 
rae | 
ait 


ae ae | 
cil 
cit 
Tt 
asl 
dul 


Zell 


tu 


a 


th re 
to 
mm rt 


Tul 
Jul 


7 
co 


-& 


x 3 UN ] 


G-77 


(panuizuo)) “9°59 angi 4 
NTIWWIseNT1V$ 
(Nai sd * Nad JOS (NOV L ABISO 
(NTAFOIINWUIGS *NIVLIGISYU 
INDIVIENUTYS *NUHATVISO 
th FIV94N 17105 ON TH 19d Su 


(eINTWAS UtA)CNVLY 
CTINTWAS 10A) CNVLY 


(ran Sum CNVLV 
(ToN* TOMI CNVALYV 


SJIlnVNAUUSSV 3 


(quvd) NV Tic ) 
{(aquvyv) »N VT oo ) 
(quv) Y»NVTY ) 
(aquyvd >~N VY Is ) 
(aqwuwvd »N ¥ Te) 
(Quy 3 »N V7 & ) 
{(aquyv d) YN VY Ve) 
(awuy 3 YN ¥ 1 & ) 
(agQuv 9 WN VY Tt ) 
{(aqgdyv 3) »~N VTY ) 
{quv 3 NV 6) 
(aquv 3 YN VI) 
{(aquvoa YN VY ted 
( Qav 93 yn VY T&D 

LV Aw 

if 


- 


LEwWAS+Y Th FUHS LZWHC +H Tod De a1 5CHel Twat 
LEONE FU 14 4 oHe Lb CCWH*E ATA IGHe = 1499b SLIC 
( Tats 4SSNUDF ssSNLDF ( 


=TINnwad 


JNIS 11WG 
INIS 17¥5 
INIS V1V5 
JNIS 11¥4u 


=NaVist 
EN TViat 


\) 


=NaHd 1¥ 
=N THA TV 


Tis a¥N 


Wow 


30ND Liv D sly 
= 11 AUWE 
UG = T4 AGG 


LT 21s0lh ale 


st” ui GY 
=U AUab 

Mao = TLAUE 

7SSNQI + # 


Tw¥ aE SSNOD Ded 19399H 4 Wed SSNC D4 1SSNU I) 9155 9H 8 Td SSH) 13514 


+ty UL UD (eTWHeG" ID’ 


ds a9H)SI 


ele OL DC (T" sN°4d9N)91 


(1 EC ININAS 


+ W1SCIe3HINES)* 1HdSOD) SHV +O0SSNUD) sO ULUde 2) / 80H IH 


*#HHisSov »* 
= +£1339H 


FHIiSCIeTHaNIS@NAse 2+ PAWN = BN Th 


$14 01 09 ¢ ctwusars 


ithnny 
LA 


J 


9° Vinvjdl 
PANJLNOS tl 


=BLAUWE 
UG =4LALL . 
“L =ud9li cl 
Cle ge. 0% 


AE MNGt UUdI9hed CHU aos -DHeasdsUHSs TA =~1LAUnRt 
LEONE 4UU- FUHs LCONE* Bass OHe dts ICHselL Tab = gL AUC 


( dfibVeSSSNOD+ SSSNOI+ 


(+oSNUD¢ 


UP WV ee SSNUD 30 d04d39H + (ulbVeZSSNU 4 1SSNOD) wees edadsIVHDE dau 


clo Ul OD (tc 1 ¥eWO° aD" 


99 89««-4aSVd MUTSAY ash binoagns 


yHdI9H) aI 


ohm | 


6st 
asl 
ist 
ISI 


GT 
9S] 


est 
cS 


[st 
$1 
o¥l 
37 
Lol 
Vol 
G7 I 


ae | 
a A | 
c¥T 


Lol 
Jel 
6tT 
vel 
Let 
Jel 
Stl 
vel 
ctl 
Zul 


Tel 
OCT 


» 2 aN 1 


G-—78 


(penuizu09} ‘9°5 asnbig 


@ € NV3BAS eNIAD* NWIDIEN VISIR fe PIVSONTTD) ee OWI 
( € NIAJESANIAIO© NILIODIONTUDP ANI TWS® NVTIVIeR TIS Dec DVNL- 


J7¢ 186 
swat 


Sanv AGO - S$34003 Udsv F1suVN 2 437 


( AM TVSSNUNIe NA VVDeNBAIESetun ced Tae Ps NVMS c1LIVAa- = ONG 

€ NHISDES@NYURIOLIAIUG- Nelda CIV NV te OVA = Jheadnu 

KGdhahJe Motu © Uotnuve lL UU = Jhowl. 

CC WULAVSSNBI- NalanQeN BAG beis¥Nd = JsaAb 

( (NBASOSONHAD*? NUGDIENYVIVG- Ne iVSeh aT Det svick = Jvenl 

t € ABLIESANGAD® NALIBIONUGI Pee lyse NW dewad tS Ped aVieke = sce 
eisatiad « “.WUS = € Vs 

tliat) 2 JNdCS = Tovta 

(dit iuurPercdAdaoAtachiaal J ecAl. the ee 

Chor Me oA PaA OTT} ecAis jus ir a ae 


SSav Adu - Saucl db JddV JV sles drew 


Che Ind hdISOVeccr as tor Ms bev acntagtholies = ths 


CEO INR HELIS UVaeceRs +9EMS ) oO ONE CL =hNoad 


CEU ZINM ALIS HN ee GENS e DENS dec udchoenln ls | =NoWS 


Cdeeebadceut =eNald 


NMhid WetidHd Wed LEXS*(INMHO VIS eV se. ct aS eeu ls Fi cba 


olite hate dg 


fete as = sik wd 
TRG & mS =a AS 
Piet cUG FNS 

Wh Seki ha 
dia} = te #8 
obo = Qc nk 


vw NOGS ZSwFowe 
C%L Gs OF (soLN WN 1] U* tw aoHa WISH V Sl 


(Ccbw tad S dVelenS¢ cesS Dat Nec DONO. = aS 
CHE INWMLISHV se borS ee %as dat UNrsd =% LAL 
CE TINWULISE Ve SENS eotat de lod. settw y= da 


Louerbeck eS =hiais 


N WH WON Hi We FT EdS th PH TVS Va cuS*@N MWS FN ICL 


Mi: Wie 


FONT dw d 

JetcenwS =17e 8 

TRO WS =} i. H§ 

bHNGGS =A tuue 

ure Jd UL 

Cile WS TEES 

Ute wS POEMS 

POM is relene) ~~ IGT 

62i bai GS CMON TH TA STEN THO TV) S ue dS) 
SIxV¥ UNIM 


tt 


NdiJtJeNch 36S ="INwal 
te Th alee TE AUS =t ONew od 
Nao. ~ WS =< JNe dd 


ING aAnOaAMDAS 


aren wv 


odd 


kad 


cel 


YN 
A: 


gol 
761 
rcl 
cul 


Tol 
Tm | 
wel 
del 
dcl 
Jol 
ot] 
vain 
woul 
cel 
itd 


oil 
sail 


G-79 


qt 3 SSKSEEHECSESKEEESE ROSS OE 


( 


(panuiuo)) 9° asnbiy 


Covi do utnvaes* yINnvAISOONES VIv5 


W3sOS/aILOLA 


TaVasaA 


(NUCH LOMWULe dU TeuISsubyivyOS 3 = = 15 34OS 


{ xuOR° TIGTS de 34G1 S34 Theol Je IW HONS*+ Tie Tid eS 
( Vi* WooN4Ie2NVi¥ + YY IHdT¥ 
yUL0y 44357 


toViSASaVAiSA 

(TTOMwi SOTSMah )CNVAV 
DdNVideUuVASAS taV1LSA 
DUNVIS edVISAS 


zaiSdnu 
uouiva 


+*hd/*o =HaSLy 


=Utdaa 
T19Awd 
1 9RKSL 


CatNVl 34 duNWiS *cafl¥VdISUUNES 1199 


"3NhL* =CTTIINAWN] Fe °os* VISTI) 
"43S 1Vd° =CTLDINGVMI 


T2t 


= NVa» 


UVISAS* BVASASSUUNVAT MVASAS VISES nawvowanwy SAIN) ANE T V1Ve 


{wsNViIS GV = 


eS suOS /dYsluLdA 
(Wot MM? TOMe ded "lO T+uus ay) )LUOS 4 

Jiu / $6243U9 = 

CWHUM HIG SAB SIGHS A+oMACNdeswuONdteivai PL UCS 4 
( sl* dWUeUNAI CNVILV + tona IV 


YOLLY LHOlo 


- 


UUAVEV 


BVAaSA 
es 3uts 
T9Mn ud 
=H¥a$3r 

BeAVi 


SNULLVINGWI AovVNinllida 


S JilwynaQli = dV 


© 


wwwwww wu xXrx www xX we 


mu cw 


V 
) 
} 
) 
) 
) 
) 
} 
} 
) 
) 
} 
} 
) 
} 


eaaqoanantcacoqua0gds 
aeerraororororteaewaorre 
aqadgqdaiaadqadadddaad 
WOW WUOUOUK LY 
Z2@®@zez2ze@zZ72z27F2z4 22242 
qad@dqdqeadqddadgeacw 
ee ee ee 
xecormoaerearerecr 


NTIWSSN IND? NIIVISNTISOSeN WIeL14309 De NVdS eCOVNI- 
( NTAZOS eNUWIelTddOD- NING ONTIVD © NVdS #CDVNG 
N1L309 «© Niw) * UdOHDeCIVNL 
{ NVL30S sNTUI- NV IDIEN TAD) #2 DVL 


MOVSLY JANI L1NONeES 


UNL 


ul 


JN V1 
JN INC 
JN IWe 
JN TAC 


awe we ow 


xX od 


bcd 


L22 
922 
G22 
<2 


te2 
222 
a4 
JZ2 


ai2 
L12 
912 
$12 
912 


Elz 
ZiZz 
4 
Jleé 
bye 


LNA S Seeeeaere ene cessrsesssesl sense 


B02 


L002 
932 
SLC 
Ie 


agn | 


i9 


Vd 


(panunuod) ‘9°9 esnbi4 


13940223369 = 10% 


T48 @ el3ab) = ATES 

wis - 23S = Ms 

( 415724 cebsl)e Gave = LIS 
niS 2 ¢€¢€43303 = Mal 


t wh57° CHL Ge? cod? *Hbal)e24969 = cS 
ahd DROS 

“ =59 1 34 

: Po ae ee i 
*" 224h357 
So. ve dae 
ae we areas 


(matIM* Ss sdb bdbeuss = 7 ui te 
Misebdevaciu 

See Cv LOY Lva se dbdsa 
AaZAVS & *lLasd = wabce 


eshoaa 


’ Shteatbdads + UFabuest vi sie - 
PRIAS De dH ANITATS 9 (CmuH- Jd) GsZAVE e4%acdbh = sdads 
ODVAVL 0 PNIAVSe0H* ANDAV Ie (Ul Hm-Ju)b- ST) = %1sdd 

LBZAVS «© T1474 = Tear, 

CmauM* tase hd bei $s era i4 

sold adna. = 

use* ve *7GSe 46.5247 41 

Cachbecishi -— s¥MLUdGweve acm = eb lad 
ANT AV Jadd® “N JAWS atd4 1s7ANVIJe i 70 + CL_LTE 
JIVAVE @ € PNTAVS sotH@SNITAVJeSu-: In) = Lhsds 
( udd asAV- BIVZAV PANG = ciwvAWVa 


( ANDAVO*MANIAVS * ANTY -NishiWISUINIS TIVE 
CA Sc AVITAL IZAVS SL EZ SANISUINIS TING 


( alWSau * atSivla G*. = ShAaA. 
( uldds * Stdea)s G°. = ods 3A 
(alHd lv + cund Wie S*. = cIVsA¥ 
( Wbsl wMeisZ)« ¢* = 43Z24AY 


SJDVERIAV S3SN - BSYBPNMOG NI V3St¥ URIM du ANNURV 3) Pik T UID 


CVUVISAs TUVISA #°ho7° = =UMISLo 
(oOMbds OUMWALIcNtLy | =alcd= 

BVUMIGVL Ie MmLSAS*#VVISA =69Mrae 
cMNVASeleLSAS =*OMnai 


*Sbd" =OZTPINBVAL (2 °O3* tiS1} al 
cf = NV? 
“38 149" =CCLITN AAI 
( VA SAS*® GVASAS*UINVAY® TeV ESAS LESTS Wants Wort SAsae) ANT TV TI05 
(abivebiSrvy = -Wvat 


MO1Sau SNISNVa bls 


ét 


SSt 


St 


Wu 


wid 
292 
avd 
Lyd 
r4 
ree 
ee 4 
x 
C9¢ 
tS< 
Ph 4 
asd 


uSc 
isd 
9Se 
gtd 


7'3t 
Tay 4 
ese 
Lse¢ 
Se 
6%7¢ 
bee 


Lvd 
29d 
372 


972 


t%C 
22 


I72 
C2 
ved 
dtc 


Lee 
sted 
stCc 
742 


2Ue 
ckhé 
icd 
td 
or ara 


x 3U NI] 


G-—81 


Beer 


(panunue) ‘9°5 eunbly 


(aquy ) »N V1 dad) 
(qavyv ) >N VY 18) 
iquyvd YN V7 ) 
(Quy) YN FETE) 
{aquv) WN ¥ 18) 
(aqQa4avyv) YNV TG } 
f(aqauyv dad YN Vd J 
{(gqav =) WnvV 14} 
(aquyv J Y9NV Tt oe) 
(aquvd) WN YT & ) 

JiiNTLNOD Cle 362 

CiVIMH*>ODLHD al > JAH ls 

oD 1H. 7 54Gh 4550 3)7 COS DA H-9 IDLH) s (CP OMH-2 IDLH) oot e 3G) F440 762 

IZ UL UD I9TNdbUe 30°% IMH) 5) t62 

gre UL LO (l° aN° S3d0N} Si 262 

ee Fe) t6¢ 

JONTANG YS ule Jo¢ 

wy = Tulds ovd 

6SSNG) «© wtdds * UNIV #0 4Vi9GISHV = atlas dud 


(L°P@UULULAS 2EBLICNVAV- | =Wdddds 232 


IS35d0S «© VWLSASe Tlot = Z2lae Ive 

XJIGex91G © Cae XOIGeZiG + Tih = Tlan S&ed 

Utldd3a - LSSNOD = XO GQ Od 

Sly Gf Ut £82 

tSSNO)D * wUads * II sf a0L3NISev = Tala Zud 

: "> = @llds 1&2 

(l°T#utLOLA® 2] sod cCNVAU- 9 =FWddd= J&Z 

US svOSenVISASallay =Clua old 

XOlGe XOIG * tide XOlv e2ld + liu = TlYes 822 

stdg3- ALSSNO9 = XOIE Lot Lic 

COok*ous§ Ie (AIT Cee vi2 

FIN sS Gad ILNI HuUlda/ Budd 3 
2 

{aquwyv) NY 1b) 
(aqQuyv a) WNV to) 
(auy 3 WN V Fo} 
(aqauyv d YN VY Te d 
{Quy 32 »N VY Via } 
( dguyv 3 »N F Tb?) 
{aquyv 3 YN ¥ 786) 
(agQuy 3d >~N VY Te) 
(aqauwdvyvd YN V¥7b& ) 
{(aquyv 3 WNV 13) 
(gquvyvy 3d YAN VY 1 & ) 
(Guva ~N VY 1 6 ) 
({quvda wnvdd) 
tiaquyv da YN YTS) 
(quyvd)d yNVY Tb) 
({aqauyv 3 YWWVte) 
{aqauwyv) YN V Te) 

LUVLSASTUVISADSEVVASAS@MULIDFUVISA) =UduVyb sid 

CL TULSAS*F+TAYVESADSETDULSAS AT) 194 TA VISA) =od 1VNG 912 

CCMULMV-ONTMUY bed TH Dem aleve Oc 230 FP SP Avee 23905 =MME TS tied 

LEM TD UV-ONIMUV be He TV ID4M Tiuye6CdSIOUI/M Tl ave6c 4505 =M UV) 45 2Li2 

ulSe#i@43502 =Mslav Tid 


89 39Vd MOISdu ANT ANOw ds x 3QN 1 


G—82 


(penunuod) ‘9°95 ainbiy 


a@ixila = w2rL SO st 
X¥)4-AAIS = I7F 3 act 
27h 4-xuE 5 2 AAfe oct 
AAVa-2é4135 = ¥xP a Le 
SuBIL+ NH IPWMN OS Toh 4 eZaenle Incait MUDIe2 = ZZ15 Jot 
VERX15 = UL 4 act 
CW J1— SAU ILEBSE PWM Z ORIN eae thal ta lda SXONLCJAA = AALS 7ét 
ISUITDEASUYS? De VAIL IOUIM DOMloda sz tusshtynogl t9n 0044 NOT =cdals wc 
RMB IL MH MAL Orde Une ak- bear Leiepl ae = 4K ect 
Svid agenl 2 
- ) 
( SOK © Sutet de Fade > ¢h avs Udt 
(Velcade obebesdbecucals = Savrvdd et 
G°_] :. CWDS *@ ENECSd® Baa 7% = FAats ole 
(NES VZ¢@ NEISelds vost. => caesta até 
(RECS @ celcdde «a l¥ biG = 2aess ale 
(INDESS*eNTSS yde cade7 = Iwasa 71¢€ 
toast.) of) = * 14a) al€ 
L£3auJ) 93% = ll gnda Zit 
Y4oi. J aM = *rtthaMa & lt 
3402 #37 = 3 tude cle 
Tw¥ 312 21k = 2d TX Tle 
FvtiS 2th = ISTE Jt 
Taviid 12 = $6394 bd Jk 
Inglis «12 > wise dict 
oAV ILS 25x = 3. 74d Zut 
iwVlls sts = sido Ok 
aawe ll) +34 => S leg avt 
aw Tis etd = wihtes Fut 
wstalVUia iv sab Tuanesa o ~ 
lee Vat Vis ad- = Va a ot 
suk + Vat Ti) 343 = Ta Cuc 
~ 
Cul- awVVis 218+ = ef Tour 
GIxX- seaVIlD wets = 4s dut 
Saltiuth 3 
Gud - MHS = ME aod 
CJR = MIS = oh And 
vhi kh 2. 
“34 7 ghS = 32 Lod 
S3x - 318 = 4a . £62 
49¥ 19894 3 
(aqewvd) WN VT?) 
i(igquyvy) Y™N V7) 
{(Qquyv 9d ™N WV Ve} 
(Qwuwv sd Yn ¥da) 
iagqadadvyv)3 »N VY 76) 
{dav ) NY Fu) 
iaquy 3) »N VY 7) 
(GQuyv 9d YN V Tb J 
(Guy Jd »N VV De } 
iga3ayvs >» nN VY Fs ) 
(day 3 >»>N ¥ 7 @ } 
igduv 3d »>N VT &) 


MOUS 24 SNE dhUeaflS xi40N ] 


Od 


39Nd 


(penutju09) °9°9 asnbig 


MO 15149 


UN 

Nuaniss 

N¥Vd™¥ = NVdl 
(1-fFIBVSTIG V1IV9 
ze*t=f O1S ud 


KANLIJs 

(2a MOWLYs PWIVGL TIVE 
Cc =40TS!1 

Zlis/*i =2Z21AUCG 
AALA/* 1 =AA 1AOQL 

Xx Taf 7 =xx 1AQ0OU 


INT ANUS AMIS 


ras 
Cis 
~JUS 


Toe 
Ove 
ote 
Bee 
Ltt 
9€f 
GEE 
vEE 
Cet 
ect 
Tce 


x ada N 


i 


G-84 


Td 


(penunuod) ‘9° enh, 


vd 


Gz | Zi 9i\ Sal til “SI 


ree et et et eee eee ee ee eee ee ee re 


Alva 


OFZ 
LIZ 
J392 
stil usal 
UJet 
vIC1 
LIS2 
Wl? UII 
Jeetc Lil 
UJo 
wic L Jo 
ao Je 
LIV! 
a oe 
De 
uJdo 
ute 
die 
wl 
uJted 
. JI1Ve 
Zl =1¢1 =git seid vJol 
ctl =. 1} =i 01 == iol 
i Jo 
cfd LCC ele yee sl a rom a ib 
{4 1 a a an is c ot a) 
avr cul 
zi I vil 
Mca i pos 
#64 4 ae | 
ve cl =a a Sei 
eoe4 en 
ell] 4 o (ft Sol 
a Gol 
eote 
sure ULete 
tdenr Sx 
slsi ac7l 
tre r' I ct écat 
: worl %el 
#Stl tt 62t ici 
eJoC C&2 
Aw 9ic¢ 
eiaic Y¥L¢ 
eVic 
i he bc 
OL¥E 942 erd 
site 9452 
eO%¢ hd 
esoc Ree cod 
eit Fe 4" 
#9€ 
“6c 
S4IN3 045536 a ee Se ee ee ee ee ee ee ee Soe ee ee ee See ee eee ee See er eS 
MOISAY sNT LE OM Bis re | 


Ir, 


Tho 1¥ 
JNov IV 
ibu¥ lv 
dv ovis 
aov Ww 
vada l¥ 
Uasvly 
AaNv 
PulY 
a3nteh¥ 


»NivV. 


IWiv¥ 
AHAhY 
a iG viv 
lat Niv 
sd WJ19 
JC aul 
AJAV 
ec oJIV 
wGiI19 
as & 
BYVAGV 
GV AuP 
UV 


aul 
wad 
ee 
fed 
utd 
SY 
79 
kG 
ti 
cS 
is 
my 
S14 
51% 
tly 
cl 
-19 
wu 
2Ok 
2ht 
~LE 
wee 2 
Sot 
~Sv 
a4 
Ge 
Se 
‘J 


Tuk aS 


l 


G—85 


ck 


33Vd 


(panunuod) ‘9° asnbiy 


MOUSiUY JNT iNest 


L‘* 


Bed 


wok 2 
aril oil UVLST 


ro) ed 
ei l “9 I IVGGI 


le 6% 


8il 


Fob 


=4y%4 


OC € 
=2Sl 


ek 
QV7S 
ee 


C322 = 
Cy7Z = 
UI*2 = 
OVE~ = 
CII2 = 


Ost2 = 


O3IT2 = 
O32¢ = 
C292 = 
O38 1 = 
UJeT = 
UISe = 
O32 = 
CIEE = 
0291 - 
G36 = 
UI6 = 
JIGI = 
UI2e - 
OJGT = 
C39 2 
ude ~ 
C392 = 
O32 = 
Ud22 = 
GIle = 
OIC2 -“ 
UICe = 
UI22 = 
VIVFCe = 
GJce - 
LIte2 = 
UJ VE = 
UI¢Ee = 
C312 = 
Le - 
J3%2 = 


J38t - 
CI351 - 
GIZ2 = 
OTe = 
UWISe - 
O035T - 
L392 - 
CI - 
O3%2 = 
CI¥Z2 = 
o3Et - 
O3e1 ~ 
JII1 - 
O22 - 
C342 - 
L342 - 
UIT? - 


xX 31uU WN 


JAUVAY 
LABVn¥ 

Luvwy 
AUUVNY 
GNUTWY 
INUVAY 
JINUVAY 
A TUVAY 
AHUVAYV 
dAUVHY 
AUVAY 
Onsiavay 
BLuvny 
TLOIVin¥ 
OS DVw¥ 
duldvav 
d IVY 
HOVwWY 
JSSMT¥ 
LSLATV 
dd LATV 
dLAW 

wi AT¥ 

3LAV¥ 
ad Mu l¥ 
Hau l¥ 
OSNaTY¥ 
Muu iy 
M19N1V¥ 
LAHG 19 
44HaG TV 
ddHd IV 
Ndthd 1¥ 
M1Ha lV 
YHA T¥ 
N THd T¥ 
LH 19 
d3Hd 1V 
dHd VV 
WEIN 1¥ 
oak TW 
HU TTY 
OSNVW 
LS 2H 1V 
ud tH TV 
d LHTV 
wilH TV 

34H 1¥ 
avis 
0S341¥ 

Wad W 
OMeV IV 
LADY TV 

1uviiyv 
oN3aW1¥ 


G—86 


ti 


3I9vd 


ite 


ved 


(penunuod) 9° asnbiy 


wtc 


4 
vee 


MOISLY ANE Lica bls 


9.0 1 
vee I 
Jo 

2&2 


uicr?d 


99C 


Hc 
NwVs te 
Syte 

9% | 

ric 


eid 
2i2 


ei 


oo] 


2 ee | 


Fey 
bs 
IVSh 


zelt<¢ 
JIVE HC 


2.42 
ce ik 4 


BOEC 
=91¢ 
zsoce 
rst 
dic 


2li¢ 
tTuad 


% 


qr 


zu 


idl 


ot l 


Cwsle 


CI¢2 - muvise 
CIud - wuvijed 
udzZ2 - AWaisad 
LICZ - wN¥Wis@ 
sid - 44¥139 
O3st - 3¥ 138 
wit - S$ONUG 
CIe¢ - A373A¥ 
6341 - SQAAAV 
O31 - JVAIJAV 
use - NIZAV 
L322 - <dd3aJAV 
ured - Sia 34A¥ 
ey 4 4 = AVIA 
L322 - AIVZAYV 
wIZe - J8TW3AV 
O32 - sgoiviv 
UIE - aviv 

cal - dV 
UI¢2 - JSSRav¥ 
36 - SOND Mo¥ 
VIOI - shov 
0322 - Avlty 
ude - Alley 
CI0t - trey 
Lucl - ME IBV 
JJ - «sAVien¥ 
CJT - LHVSYY 
UIT = Hot 38 
Coed = gd 5's V 
wild - Tauahv 
uate - hu WY 
LIt - cUIGNY 
wt ~ u TUNY 
C32 - JMEeVAY 
OD%2 - i iABYAY 
03%¢ - LoVNY 
GIT - SNOVNG 
LIT - IN&@VNY 
UdIT2 - %Jhovry 
UI - Inova 
O36 - ddUVNV 
0391 - AUUNY 
UISZ - OusvNV 
CIZI - J3Sdfny 
UII - ulny 
OJZT - OS ifmyv 
Oat = Ww 
UudT2 - HUUnY 
C312 - YWildwy 
Gr12 - TUN 
OJI2Z - dunab¥ 
Ode - d INSRWY 
C3I2 - Ho WY 
UdzZ1 - w3WY 


x +U0N I 


G-87 


OL 


3oVa 


(panuyuo9) °9°9 asnbi J. 


oud 
bo 
6é T f6 I 
Sud CZ 
G2 2$¢ 
Ce IG2 Lél 
Lod 93¢ £02 
szl 
St2 


MOTSLY ah LiNIaudhis 


£02 


i6 


9ol 
Zu 
TCT 
tSe 
99¢ 
961 


eve 


ese 
=¢2l 


soy d 


bb 
cid =ElT 
96 =6€ 


e9ol 9vSsl 
29g vest! 
v0 t =St 
952 3vZ29¢ 
67 YQVE 2 
191 Jyist 


v9 OvVostl 


S62 Bic 
Shc Bic 
S&c Bie 
=L€E1 =ECT 
=Osl =9%]| 

OVOEC 
SoZ 9<¢1 
=e =911 
GsT itl 
941 etl 
9» | ecl 
94 | ect 

QVIE Z 
G+ 2ei 
Sol ZtT. 
GI ctl 

=S$i2 

=>12 
Sic 12 


O01 - 400) 
O22 - $$Mw2 
Od22 - wWdAwW? 
0222 - Ova 
udCe - N02 
CI%2 - 181HG) 
O%2 - 4HOD 
CsI - 402 
udzz - wnaod 
ad¢2 - w1in302 
C22z - 124909 
0242 - 9$1399 
CIzz - Mo1389 
0302 - Ndxl389 
odz2 - 11369 
0302 - N11389 
C381 - 4w92 
0222 - .L37AV9 
UIZ2 - MNIAV2 
arz2 - AvWw 
C302 - NW 
ud22 - MW) 
022 - N1W) 
U2 - ihiWwd 
Ud91 - £19 
0291 - 21d 
o2c1 - 118 
0202 - OSKwia 
C302 - OSN1G 
Gol - wULAUWG 
0261 - TLAOWE 
C321 ~ Ww 
0201 - si 
udel - 66NG 
ort - MSNXB 
fearon | - ivwee 
C301 ~ ewe 
02091 - i2mxd 
0301 - Atwae 
0301 - HAS I¥E 
C221 - aaa 
0301 - L€0nd 
odor - 12049 
0301 - alana 
udz2 - Yd¥VAd 
0222 - ud Wwre 
bet - xOId 
C36 - ud¥dia 
CIL2 - dGyJIs 
Od12 - wg 
036 - ddiia 
CI12 - daa 
DIZ - 1919 
OI%2 - JAL3a 
o2el - 0$3134 
x JONI] 


$d 


30Va 


(penunuod) 9°5 asnbig 


i92 


acc 22 
ot 
écl 
tue 
do 

Lut Gic 

Ut Suk 

€Sc eSe le 
wé I ibt 

isl 

tat 


MOQ ISia JNesNOudi.s 


96 I 


c.c 
Sic 
7 4 


Rac 


an 3 
2ce 
tcl 


Jol 


=€Sl 
vit 
€8 1 
=o¥l 


eal 
ele 


s¥c¢l 
aecll 


eet! 


=4, t 
etaec 
zel2d 


Zot 


zZ2él 


=lel 


z6il 
s¥1 
byl 
=G%] 


LI<ce 
LIEe 
ODT 
LI¢81 
G3z2 
LI2e 


neers 4 


vot t 
CIe1 


We 
BIE 


L322 


Oe 


HIE 
1.3ee 
w3CZ 
ICT 
LIE 
LUje2 
LIZ¢ 
oY £4 
use 
onl 24 
O3ec 
CI%¢ 
JI%2 
cuel 
C3Z2 
uIZ2 
ud2d2 
322 
L392 
L331 
Usel 
GI 
C341 
LIC1 

ay] 
LIZ 
VIC? 
OIe} 
C32 
O32 
LIZZ 
Ud22 
C322 
0322 
C22 
GI 22 
030 
ODCze 
eb Ten | 
O03cl 
032 
Coed 


SSA Ww) 
JV hw > 
Noe) 
gn) 
Pie! Be) 
TinbJk> 
Jaz st) 
40919 
wuja tl 
 &St2 
BuSt) 
M1539 


$5¥-19 
eaPe 1) 


Oveold 
wald 
Wut) 
xV¥n 179 

$$mi1i3 

aov.t) 

OWATI2 
a 
#4132 
A TEV) 

451413 
4H 10 

413 
nnd 12 
eih319 

VINII9 
a AV13 
avi32 

Hd WD 

kH W132 

unv iid 

wy 139 
GsuUHD 

a@A19S) 
Peod2 
& 1439 


-@0 509 


4S 4AG9 
1A09 
AuSud 
h1SG9 
$Srag} 
sdf 30) 
OF Ma) 
Na) 
LAUG J) 
NYUG 
0 INJUD 
1HNOG 2 
t% 10G 3 
dHuG 9 


G-89 


9L 


3¢Vd 


MOVSLY 


(panujquo5) °9°9 asnbsy 


Luc 


Nlailidy dlis 


9C2 Ice 
ie 
Lie 
Tol 
TW vOe 


6tt 
tic 
O92 
IL2 


S6T 
Uvod 


Ls 


JCl 


o6 | 


68 I 


%62 


Sél 
9Tte 
die 
942 
Jee 
G92 
lid 


7eT 
So 


c% 


=lol 
Tol 
dit 
ri «) 
=iil 


1 


26 


=661 


sil 
To 


LU6 
Ut 
O38 
C38 
G38 
038 
036 
U6 
U3 
038 
028 
GIS 
038 
038 
L38 
ude 
Ce 
UIs 
C38 
UIb 
U8 
O36 
Ue 
U6 
O3b 
C38 
U38 
b3& 
O38 
038 
L36 
Cue 
UI? 
UIC2 
OCT 
O3Ci 
Uu20t 
UILd 
O3Te 
U36 
036 
O32 
OJ12 
O32 
O3T2 
O3T2 
C381 
CI2Z 
ued 
UI¢e< 
b322 
Lisd 
LIS? 
O3C1 
boul 


BE 4309 
£t330)9 
9¢€430) 
$€330)3 
£3309 
€£430) 
2t3309 
T¢33C) 
JE3509 
£3309 
6¢330)9 
8243059 
£23305 
92330) 
62330) 
¥2430) 
€¢2330) 
€2@330) 
12330) 
3¢€430) 
24303 
61330) 
814309 
£13303 
913303 
$1330) 
#14309 
€1j30) 
21330) 
113303 
314309 
1330) 
MSN) 
NUND 
NYOND 
NWN) 
JUN) 
NW 
Y3N) 
Udiand 
Wd3Nn9 
1AN9D 
ulbsn3 
Ian) 
wTVAND 
TIVAIND 
3N) 
Axzswd 
M1SwW) 
SSMuw ) 
uv Maw) 
NUW) 
MUN 2 
NOW) 
j0W) 


G—90 


MOISAY 


(peruiqu09) “9°95 asnb4 


IN12(;Ga dfs 


Ect 


t<ct 
Ect 


re 


Té1 
Wi 
123 
att 
aut 
att 


Sit 
elt 
Cle 
zit 


0392 - 4 SNOD 
0392 - oFfSnN3 
0392 - w4SNn02 
0392 - dZ%Sn09 
L392 ~- 99SN0) 
02992 - §*SNO9 
LIVE - 9S) 
O39. - €%9SNL) 
0392 - 2790) 
6392 ~ 14SN03 
C392 - O%SN0) 
Ise - $id 
LIS2 - e¢ SNUD 
C592 - ##tSNG) 
L392 = ££ SU) 
L392 - ¥€SN03 
C392 - %%t&SN09 
UI92 - %¢ SOD 
L392 - €tS$&U9 
C392 - tn) 
L292 - {tt SNO) 
u392 -  2£ShU) 
L392 ~ € SN) 
0992 - 625ShL) 
U29¢ - 82¢Sn03 
0392 - 242S$N09 
C392 - Y¥2¢SN69 
0392 - $2$Nn0) 
L392 - 92502 
LIS2 - €¢5SNU9 
“UY ~ @¢€SNU9 
LD92 - 28's) 
L392 - I3€$NU) 
1:392 - 2SNUD 
L392 - 6153 
C392 - LTSNUD 
C382 - 9TSNG) 
O3S2 - S§1SNO)D 
C362 ~- YI SNC) 
0992 - €1$!u03 
0292 - ZTSNO) 
CIVZ - TTSNO2) 
0392 - <JISNLI 
C392 - 1SNO9 
U38 - 63309 
U36 - 6330) 
Ls - 2330) 
U8 - 9330) 
Ct - $330) 
Os - 2%43U) 
Cs - 1%43uU) 
LJ = 7440) 
L3& - 9430) 
UJ - b€4duJ 
x 3s UN | 


G-91 


Bi 


aod 


197 


(penusu0)) ‘9°9 8snbi4 


BZI 


971 £Cl 

ivt dZ 1 
66 

COT i6 


MOTSidv JNPLNUAINS 


rap 


9cT 


86 
96 


$s 
SS 
SS 


rae | 


96 
6 


9S 
%S 
9S 


921 
tot 
it 
9b 


ase 
*82 
>I 
%y1 
o> 
4% | 
271 
7% | 
{71 


JVLY 
VoL 
SVL 


Lt 
94 
CVGb 
OVI 


Ol 
wll 
Cil 
ict 
Lut 


Lcl 
282 
Lid 
tel 
Tt I 
tel 
tet 
let 
Tilt 
be I 


OITZ 
O3TZ 
O3tZ 
O72 
O32 
C36 
039 
OIT? 
UdT2 
O31 
O37 
OSE 
038 
O38 
03% 
O71 
OIJ6TI 
O361 
74 
U392 
0392 
G3$Z 
O32 
0392 
0992 
0392 
0392 
0392 
0392 
C392 
0392 
C392 
0392 
0392 
0392 
0392 
L392 
0392 
0392 
0392 
0392 
0392 
0392 
0392 
0392 
6392 
0392 
C392 
L392 
6392 
L992 
0392 
0392 
C392 
0392 


Wd? 
wtGndd 
T1Owd) 
wlV¥nad 
WV¥wd2 

143 
dIHdd 
uH ZS0) 
W2ZS02 
JHLSO92 
184680) 
1HdSQ9 
wy 180) 
®1SO) 
YNISOD 
WIS0)3 
318S09 
43 WwSu3 
Td 1NOD 
6SNO9 
T8SNO) 
OS SNO2 
8SNO5 
6iSn09 
8iSNOD 
iiSno d 
925NO03 
SiSNO) 
+i SNO9 
£LSNO9 
Z2iSNO3 
TZSNUD 
325SN09 
LSNO) 
69SNO) 
89SNO) 
L9SNO9 
99SNO9 
S9SNO9 
+9SNO9 
t 9SN09 
Z29SND9 
T9SNO03 
J9SNO3 
9SNQO9 
6SSNO09 
@SSNOD 
LSS3SNO0) 
9SSNOU9 
S$$S$NO) 
7SSNUI 
£$S$i09 
2SSNUD 
1SSNG) 
0SSNU3 


x J QN I! 


G—92 


tad 


32NG 


(panunuod) ‘9°5 esnbiy 


POVSLM div Noe dhs 


stl 


a0 


doi 


wud 
ab 


‘| 
ot I 


C.: fe 
A. @., 
fy 


eve 
96 


sz 


I9¢ 


1 ara 
Stc 


t62 
6.1 


a 


= ot 


tec? 
zlte 


QVolZ 


Qveocd 


L342 
Q392 
O392 
LIVZ 
GIvZ 
G392 
C392 
L392 
LI¥¢ 
WIZ 
£392 
C362 
Lue 
Live 
LIG?S 
0392 
t usd 
WRT 4 
Loot 
eo | 
Love 
LIZ 
VIL 
Cole 
USo 

ujt 

Usté 
LIT2 
Lil2 
Lite 
Gul2 
Curcd. 
uel 
LIsd 
GIul 
LIZ 
LU2é 
wid 

wot2 
L26 . 
UZ12 
L322 
O039Z2 
UITe 
USS 

Go 

OD TZ 
uUdT2 
CI1Z 
GIVZ 
ute 
G36 

O32 
336 

ud6 


x 3 


4 


t 


hs 


% »oed 
S>d00 
* xsd 
& waGJ 
12>. 
.¢ yuu 
« ¥UB7 
bi 4uud 
ol yeuGg 
21>303 
yt »ovd 
%t xodd 
9 T doed 
t 1 aed 
2 t ¥eud 
TU wad 
dled 
Tyeud 
enl2) 
WWi23 
LS £AA) 


LAA 


NYA) 
‘Uwad 
trdandAd 
TonAz 
wad 
atnwAD 
Titwad 
aLVaA 
Vivanad 
wilIAJZ 
4A) 
1VAJ 
LAWAD 
wusid 
3813 
widdal 
clJ 
waa ti) 
Wd 
vulivid 
uinivid 
¥4$9 
gd4589 
42489 
1a$92 
ot{b3a$9 
TiwaSJ) 
a1¥4S) 
W438) 
udJ 
thd) 
ado) 
ldadJ 


G-93 


08 


39d 


(panujwod) °9°9 24nb! 


MOTSlY ANT AhUddNSs 


69 


YET 
641 
6+ I 


29 


Zet 
Gol 
yel 
=OL2 
=9C<¢ 


=boT 
=$i.2 


z1C¢ 
sifeé 


is 


Te 


6& 


C261 
O61 
orct 
0302 
o2c2z 
O2e! 
C262 
0202 
adet 
0302 
0902 
028 
O21 
#0tt 

ur€ 
urt 
0201 
026 
£26 
026 
U6 
G26 
06 
C36 
036 
026 
C26 
026 
026 
036 
026 
C391 
C201 
U322 
0222 
C222 
CIz2 
0201 
C222 
C222 
0222 
02322 
0222 
022 
0322 
C22 
0222 
CI2z 
0322 
COT 
Ud22 
L222 
6292 
692 
u992 


G 


¥ 1 A0Q 
FLAVA 
4A0Q0 
INaANI 
IN Wa 
9 wa 
INYWI 
IN Wd 
9 wo 
JIN Td 
INV 
9710 
084i 10 
WwYv¥Sid 
enNV9OIG 
NVv9IG 
040190 
wividd 
WV1390 
Hi130 
4$730 
$$ 130 
ad $ 130 
148730 
anauia 
i£u 130 
Su 13d 
4431739 
A1313G 
iv 3d 
S$¥ 130 
130 
02930 
Ad SNIO0 
dSuW30 
vOuns0 
dS wd 
9 Iw3G 
vO Iw3d 
40090 
44$ 130 
d$¥u 130 
v¥duldI 
d$1130 
vag 1132 
40 130 
453030 
vad34at0 
dS 1430 
91030 
vd 1039 
430090 
6&x»vGG 
8yuSI 
i y¥ueO 


N | 


G-—-94 


(penuiquo9) 9°) eanbig 


ML1S1eN AND ANUS 


bbe 


ike 
-idd 
7H¢ 


a 24 
dbé 
Naaee 4 
FOC 
RES ¢ 


di 
ve 
sa 


ead 
ud 


Zece 
E.bC 
Sae?e 
iced 
elec 


292 
sé 


Wa 


74 


O3G1 
OdCT 
O01 
Gul 
03s 
LIS 
03% 
C3e2 
0322 
UIZ2 
Ue) 4 
Live 
LIE 
NIST 
C32< 
us2z2 
tIZ2 
SSC 
ust 
LICT 
LG 
OS 
0536 
LIS 
s9T 
sod 
2s 
036 
Oe 
LI91 
UdS1 
ws 
Lact 
LIul 
LIC? 
UIG2 
Loel 
C332 
GIv2 
Udel 
UI6?e 
CIG2 
L361 
L36 
L236 
u36 
036. 
036 
C36 
036 
L236 
(36 
036 
Ut 
C3Cl 


tdivh d 
93014 
314 
N34 

da iURd 
Xk LUA 
xwO3 
Ow3a zd 
udadZ 
teed3 | 
14163 
1iVidd 
sudd3 
nadd3 
u ldd3 
wld? 
@alkd3 
d¥ AnJ3 
BUAScn3 
Pel ray o 
Xw2n3 
An Lind 
di STNS 
Xn ING 
dV ALA 
asniYN3 
yh 
wan] 
IaN3 
40PXn9 
CNXVE? 
INXVaAd 
4A343 
4H333 
JnaZzd 
INVZ3 
9120 
JNDAI 
IN 1AG 
91AG 
DNaXI 
INV 
©14G 

8 onNa 
£9nhO 
99,.9 
& XatkK 
vownd 
E%aiid 
Gland 
91.9 
¢ Ilnnd 
2 laid 
®1i0 
L30CSJ4 


GS2 


OSe 


(penunuog) 9° aunbig 


762 ott 

cel 

Sol 

921 tul 

922 Sé2 gle 


ou I 


€S2 


ctl 
Sol 


gull 


ule 


Lul 


vel 
CS2 


tel 
sac | 


Bs 


i9 


9S 1 
is 

Pra | 
942 


lvl 
ve T 
t+l 


is 


=462 


ug 


G3NI330 51 11 dauuUsae G3ISN Si- 


BOISIY sNILhOs WS 


Cket 


cet 


lke 


&ce 


62k 


Of 


CF. 


8S 


Ile 
sde 


ict 


Let 


Oct 
SZC 


Bt 


C28 - TWiSiH 
=Ect O361 ~ #JiH 
=E% O41 = OSH 
2921 O36T = ONHYH 

S*¥2 C01 = dt 

OJ€ = 20 WH 

O3¢€ = GQ 10H 
z+! C361 - UNH IH 
=e21 C361 - v4j39H 
=141 oO 361 - ¥1339n 

bIte - wdwidH 

UIt2 - DViL0n 

036 = 4004 

bY 0636 - H 

O32 - EL be 

O321 - A3axS 
elt #CSt - 419139 

#61 - WVAIIS 
sled O3e1 = 439 

0239 - NOINS 

OdCT - @Vive9 

O37! - gvivYsS 

e681 - wWASN 

1s QS = LvOSJ 

L¥O6S4 -3 1HVIOVA JHI 

219 C391 - HIVaSs 
died C32 - w3GIS3 
GCC O312 - %301S4 
6C2 0312 - wwuONd 
ie 4 O31Z - ‘WwHONd 
29 - $ov14 

=Oct L3S2 - iif3 
=Oct 03$2 - AdAfa 
=ict O3S2d = Xxfd 

02301 - mzzZi4d 

O3CT - wUdZZ14 

C301 = 372714 
=9dE L3ISe - Zizia 

O30! - MAAI 4 

C301 - WdAAld 

OJO!I - 4AAI3 
=97et 0292 - AAL 4 

CIJOT - MZXI4 
=OtE UISe 7 w2xX1i4 
=GCE 03s2 = OZxI4 

Live Oo ~ U8dZxid 
SECE G3SZ2 - dZx14 

O30T = AZXI4 

o20T - MXxXI4 

LdCT - WdXxXld 

udeT - 3Xx14 
=Zct C3s2 - XxXId 

OdT2 - ¥wOdid 

CIt2 - Iwudlid 

O3Ccl = dId 

x 3 uN] 


ce 


35Vd 


(penunuog) “9°5 eunbiy 


Go C62 12 


MGISid HD LEOd ws 


ye 


.&e es 4 


rhe Svaid 


zH9tt 
Ovit te -L wVv0e 
Zot 
UVec 
OVvot 
arm | clit yt =2 1 


Use 
GItt 
ove 
ude 
Ost 
ust 
Lt 
Ot 
Cot 
Ost 
ut 
G29 
C2€ 
GE. 
C39 
O39 
>) 
Ld€- 
LS 
L232. 
Got 
Ove 
UIE 
U3€ 
Gt 
uI9 
C32 
C3 
C3¢ 
s%t 
Lt 
L3t 
UIE 
ODE 
032 
ort 
Ot 
LF 
Ode 
039 
C3t 
C22 
O3t 
O31 
NIE 
LIE 
O3€2 
ured 
UDE2 
«9 
2t 
L261 
CIEZ 
ODdEZ 
CICT 


| 


e686 t 


' 


N 


waaSl 
lewis 
4141381 
2o1 451 
DISSE 
2€UMISI 
GHIST 
2(uasl 
uUYASS 
evGrsi 
vuisl 
waS!t 
zovasi 
GV¥ASi 
wisi 
AU ISI 
7ansl 
34381 
$3nNa5$1 
3dU9S1 
LINNDI 
ANAIa! 
xJul 
S$i3ul 
SGNSdI 
3S Ved] 
NVI 
1é3uUl 
dul 
vALINW 
eee | 
ofl 
NOI 
Iwvds) 
9¥ 131 
THIS 
J31 
35M] 
231 
dUNO)1 
ol} 
3a$091 
34 

t OVI 
Uv i 
ule 
MH 
aiulW 
TWauTtH 
UlagAH 
Nu JG AH 
>) AH 
SIVAH 
13V AH 
LMLALH 


] 


G-97 





¥8 


39vd 


ay Oe 


Ss 


(penupwod) °9°9 aunty 


‘4 
og 


262 
Sie 
Rea fas 
ae: 
RE: 
es 
+ rahe, 
Oya =e. 
way’ ale 
ore 
+ 
=£E2 


MOISiu ANT ANUBANS 


2oT 


6EE 


=1t¢ 


¥ZI 


cL 


6721 


=2¢eé 


=912Z 


=2£12 


ra | 


29 


18 


Stt 


2t 


St 


a2Ztt 
=Tet 
=u9 
219 
Sd 


JV6L 
#16 


Gd 


sol 


IVS? 


20€2 
OVTE 
Z¥e 
ra’ 

OVeeE 


be Fs 
2% 


ct 


0362 - AALAUO 
0962 - Xxx .AGO 
0291 - WS4A00 
039 - wWSGAOOD 
0391 - J1AONO 
C321 - YOSnNG 
o3zt - TSwWa 
0301 - 33uwd 
039T - ¥393wW0 
0391 - 139380 
O3LI - yv93"0 
O32T - W930 
036 - v¥93In0 
032i - ¥idhnO 
O3L1 - 140GW0 
036 - iO0GwO 
63S - ONIZN 
035 - QIJHAIN 
03S - ONIJ IN 
03S - QI110AN 
099 - GAN 
039 - SAIN 
03s - OIONGN 
02S ~ GNION 
039 - <¢i1O dN 
029 ~- LO WAN 
OJ€ - SIdN 
032 - wi SON 
OJE - SOIN 
0539 - 339N 
032 = J3WYUIN 
ODE - SIVON 
O3€ - 1SNO3N 
OE - NOIN 
Od - NIVHON 
Ot - SJ0VN 
202 - wVAIVN 
CI€ - XSIUNOW 
032 - vdijinw 
032 - LNIIwW 

“S12 - int 1 
O3¢€ = ¥i3z1 
C39 - Wii™ 
=6¢ - NVd™ 
O32 - wINO X 
03+ - wv» 
039 - wluif 
QOLEE - cr 
C39 - {LAZ8Al 
039 - ¢NUVAI 
Q39 - INYVAT 
O3€ - BLY © | 
039 - wluil 
O3€ ~ INAS I 
O3t - Zwrlsl 

x 3 Qn! 


G-—-98 


(panunuod) ‘9°5 esnbiy 


tet 


He | cb 


BH ISdy ANT ANOUM YS 


7S¢ ivz I+t tc I 
ra 
to I Zot =€9 
112 €¥ 229 
x. WE 
212 =i{2 
Gd zyc2 
Over 
dé i6 96 =o% 
SVet 
9Vi* 
9V64 
€S2 7s2 942 G92 
td = U4 
eZ sla 
=ELEe 


C36 sjaloda 
ald dVALO¥ 
OIC Ovolls 
GICt §$d3i08 
CIIZ SulduY 
C312 ¥ulaOd 
03s Caua 
C391 2AQG3Ua 
C391 348 
L3I2 vune 
O32 hang 
C312 viva 
C32 N Wd 
U36 1SH98 

#2 LNAASS 

oe 3 NYA L3Y 
LIcé wusau 
G3Ze ¥iS3e 
L3ut 90010 & 
OI luda 
GIS a 
036 3nlad3 
C32 Bund 
OJi¢ RUNG 
LIT? 3 INO 
Udtle ANS 
O36 4Sfi53 
Ostet PSdQ 
CISe 3 
O56 ISe¢ 
Ut. fuud 
LISe ad 
UISe Sa 
L36 snwladd 
UIS¢ ad 
U312 dad 
LIT? NaNd 
C312 ¥ INd 
LItT2 N INd 
G3c1 ZADIA 
O32 Walid 
CICI Id 
OIGI HdlwHd 
L236 tHd 
C36 1SN9d 
O91 wOldd 
0391 W1i3d 
Lvl Jd 
CISE d 
C3S1 Teh 2 Ad 
CIg91I Hi OSAVU 
036 nb 1GA0 
Ott cvuid0 
C3t Vuaa0 
U3G2 ZZYAGL 

a3aQ0N | 


Ova 


(penujwe?) "9° anbs4 


TGé 


L0¢ 


002 861 
902 %C2Z 
€S$2 
102 
Lode 


MOWLd Bhs ahd Aas 


i6¢ 
99¢ 


cci 


tcl 


96T 
co? 
SSZé 
992 
961 


c0¢ 


=982 
=S¥2d 


08 


£6 


e9T 
291 
1Sz 
SZ 
T91 


C9I 


O8 
bic 


9Voé 
=U8 
itc 


=£6 


" 
wv 
o 


9v6st 
3VesT 
OVZ49¢ 
OVE XZ 
QWVLSl 


QIV9STt 


=6i2 
=8le 


CITZ ududHs 
O3le WUdHS 
ot wuddhs 
O39T TaddhHS 
CCl SHS 
0322 AMNNSS 
0322 MIANDS 
O301 9S 
0392 UwWASIS 
0392 Wass 
0392 yiss 
0392 4445 
0392 ¥dS3as 
0292 13845 
GI9~ wo3ss 
0392 Was 
0392 wdd$ 
0392 uldaS 
0392 IwdiS 
0392 1d4$ 
6392 wsnas 
0392 VNIS 
O3S~ Mudis 
032Z M1435 
036 %3wazs 
C26 £3¥095S 
036 23vao$ 
036 tavaas$ 
036 ¥3GVI5$ 
36 €JQVIS 
036 Z220VIS 
03a T3GV3S 
C61 ToS 
ooct udmes 
O3aft 3¥S$385 
O30T udi9$ 
UIET 3¥39385 
C32 9$13058 
0322 Muss 
C362 Nui3ses 
CIe~ M1L36S 
CIGe NWL38S 
0322 13 ZAVS 
0322 ANLAVS 
O32¢2 Auws 
0302 NU Ws 
O322 ayivs 
a3 0z N1WS 
03%Z2 4H1 10S 

al 4O1Sia 

#8 SSV¥dlu 
ode! claw 
Ove Tluw 
0392 ay 
C2S2 wie 

Xia NI 


G-—100 


s€%Z 


i8 a 


Va 


92% 


eOcc 


soc 


(penunuod) ‘9°59 asnbiy 


1%] odl 921 
*6SI 48S! aiGt 
Tcl 


MOSse JNILGOUMNS 


* 


[ae 
ey 
= 


31 


29S 1 
8b 
46 


921 


acl 


#S@ 
¥6 
96 


GCL 
vie 


RZ 


SS 
SS 
SS 


rae | 
tot 
28 
€6 
€6 


%O€ 
BOt 
Cie 


of T 
O68 | 
Te | 
Ze! 
Tet 
tzi 
Stl 
ibt 
Jv! 
€zi 
vb 1 


age 


992 


9% 
7% 
9S 


i% 
gy 
#14 
is& 
96 


Tce 
ECE 
oYe¢ 


92t 
Gil 
&t 
dal 
dail 
tt 
Tel 
tél 
vcl 
Col 
Sil 
Sil 
it 
=Sbl 
dsl 
zlétl 
Zt 
=5¢] 
94] 
=Cal 
udl 
8& 


ot 
ct 


cu 


EL4Z 
=992 
=$92 


SVe% 
VEL 
JvV1% 


c¥ 
t% 

eL4 
Svse 


SV%e 


=05¢ 


+ 
ts 


=69¢ 


otZ2d 


LIul 
thes | 
GJul 
LICt 
CIO’ 
LIC 
OJ21 
CJC 
UICT 
U3CI 
OCI 
O01 
CIC 
UDI 
Gut 
G31 
=Ttol 
OID 
219i 
LOT 
208 t 
Ud0T 
= 9Y | 
GJul 
OT 
OdCTI 
LdcT 
OCT 
uot 
O30 
CIC 
CIC 
UIC! 
0322 
C322 
C322 
LIT 
LIT?C 
CIT 
C21 
CIB 
C36 
038 
O31 
C31 
SOE 
OJ 
O31 
UI22 
C41 
C4! 
0322 
C392 
O30! 
G9S 


x 3 U 


ty 


LHS 
994s 
GOS 
5onS 
tons 
27S 
Toxs 
CwwS 
OMS 
OLAS 
SENS 
Zeus 
9tEns 
GES 
vENS 
Zens 
VTEWS 
OVEWs 
ENS 
THTE MS 
UCEMS 
OWENS 
TOE WS 
THOcMS 
€¥S 
C2MNS 
T2HS 
ucyHs 
2xs 
CUMS 
Uns 
aS 
SaaS 
1i§ 
Als 
ul Ss 

dH ZNIS 
Wh ZNES 
JHINIS 
ISAGNIS 
IHdNIS 
WV INTIS 
MINES 
UNINDS 
TNINIS 
SUINTS 
4LONIS 
SIVNIS 
MALS 
@gwV tis 
WHITIS 
Ws 
Vw1S 
MHS 
BISdHS 


G—-101 


(penunuo>} °9°9 anbig 





622 9 OVBZ2 =y¥ZZ 0922 - wyiinwi 

Ort - TW 

o301 - iHNWS 

ort - OVAL 

a | | vee = NW 
F | ev2z - ATIVE 
ol€ LIE =14 Od+1 - YNIZS 

OTE LTE =94 0341 - WI2s 

16 68 036 - 29 1aS 

039 = 210s 

982 iz SEZ eZ 4 38609VOEL 0922 - T4iSAS 
' 612 SL2 122 O22 S¥SIZ O322 - wWiISAS 
Ovoe2 9wst2 AdEI ~ @VASAS 

O28 - ZZ1nNNS 

oe - AAILWNS 

. 038 - ZxIwhis 

c39 - XXEWNS 

O22 Swetz e222 - wufivis 

ve2 Dve22 0922 - wines 

OTE $4 aZ4 O3¢1 - ¥NIOSS 

&Tt %y 24 O3+1 - wIOSS 

sete | | 0222 - SNIMBS 
a io eid 0291 - XiG"05 
ex Te 69 59 =09 0391 - AHS 
a | oe 0922 - meds 
a ¥o1 z€6l 090¢ - INwds 
642 €1z 2Z1z 0322 - 3S380S 

ee : Nee aay 982 Lizz =922 0322 - 8340S 
a Pe 8d 0391 - XWINOS 
Oe Ne cs ° 022z - AWS 
a oo Sots =2bt «= 090Z—i Ss WSS 
; 0301 - wudd0s 

Pes: | o3€t - Suvaos 
pee y 6% o3e1 - 305 

" a rn. oll ~ Gids 
gems Ee FP | £02 90% TGe 002 10t Ool Q30t - nvaS 
7 | G201 = AWS 
te. = 0301 - NWS 
: oA oti ‘AWS 
~ s9 =%9 039 we was 
ms | onet ~ WS 

: : =e = voz 3 §600Dt Ps AIS 

o20t - ves 

902 O01 - dts 

~ * Bee Nae o3e - ovis 

So , oe a €CE Z0£ 10% 00 #01 =. 4S 

% ; # phe z - O20 «=~ 65S 

te Dee hs ae a ss 06 “6301 - BwS 

: ; . 06 0301 - ius 

* To O30! ~ ys 

o201 - CONS 

16 0201 - Sys 

NICct - 69S 

Goal - 8% XS 


98 I3Vd MOUSia AJNIANOWHAS x 3 GN 


G-—102 


(panuizuod) 9°95 esnbig 


= 


oc 
oc 
MN A! 
uw 
t 
~ 


MUISiu ANT LNOBBNS 


1% 


Yok 


9dt 


92t 


eS2é 


UVéele 


oil 


riaee 
So I 
ced 
ccc 
S22 
=Gt 1 
=e*yt 


ed 


Jd 
ek 
ck 


tcet 


e2t 


eft 


412 


921 


eott 
ot< 
ca 


=Sol 
=961 
zlec 
Slee 

¥22Z 
ele! 
=99T 


s4lt 


=9Tt 


fd 


=8S 
US 
=99¢ 


zJ091 - LINWsd 
OD92 - & Linda 
L3%2 - Ziti 
G3%2 - LHW 
031Z - d¢dvhwul 
LIZ - IvHwsd 
LIT? - %oVaul 
UdT2Z -  rdavndl 
OF12Z - 2uVeal 
C312 - (Uuvads 
G3 - cwhal 
Ode . - Wied 
ei2 - wIVEd 
UITZ = my | 
u36 - oSd]h 
O32 - uouGh 
Utz - Wes 
vIcz - CIVNL 
CIV2 - TIOVNE 
O3€2 - TRIAws 
usez - 319M) 
Os1t¢ = VW 
CI6t = us3il 
Odet - WsSid 
036— - uSLH1L 
G96 - Sid 
GIt2 - DJVUIHL 
O3€t¢ - JWwulnid 
C391 - J43n4 
L326 - aHi 
eel 3B | - 3G 3nd 
C392 ~- Sroijl 
GIS2 = Gnoid 
G3S2 - onal 
C3S2 - wena 
03582 - Vwa3l 
LIS2 - tnuai 
LUIsS2 - ddwuil” 
0382 - I3?Wassl 
03S2 - Zho3sk 
03S2 - wlwuit 
03$2 ~ Ihe l 
CIS2 - Tass 
0382 - Teuwual 
03S2 - TOpnd3l 
0352 - Tdwual 
0391 - avai 
O91 - Wid 
6991 - 393601 
035 7 43U)4 
0922 - diVAV1 
UII - LANVI 
O2<1 - €1asnvi 
Loe - Tawnvi 
iudc¢ = aunvs 
xX 3Z3aGNI 


G-—103 


(penuguad) °9'5 andy 


a ars ——_ 


M7S4H INT LiUWENS 


8S¢ 


SS¢ 
US¢ 


1s¢ 


92¢ 


ssl 
7S I 


tol 


col 


SS¢ 
75 ¢ 
tse 
we2 
Lod 
9%¢ 


oe 4 


9£¢ 
Zt 


lo] 
zit 
c& 1 


=G% 


=Q% 
=1s 


9Lle 


CS 


€sT 
Ts 


zg 
7S 


295¢ 
FELGC 
#22 
=L¢d 
292 
=S%2 
8s 


=St¢ 


eet 
=1IZ 


vot 
9iT 
tel 


036 - ASNDA 
ail - wuUvVAIA 
UIST - AISV3A 
o22T - ILALIGA 
OJLT - WINWA 
O3z21 - TINWA 
0321 = $3-WA 
OJLI - ABS WA 
OdL1 - AIAIWA 
03$2 - . A 
Od41 = san 
O2<1I - osn 

ete - OvaSN 
O3LT - OSmuN 
O22T - wanhan 
Gdzt - aun 
O3L1 - wuttwan 
ape 7 | - wVdBN 
O3LT - wn 
OIL1 - wATESMN 
OdLT - wd hin 
O3L1 - WN 
036 - 2hWludf 
O3éit - df 
O3L1 - oOsmin 
O32! ~ ude IN 
CIL1 - aA 
C321 - iHA 
036 - Lsnon 
CIS2 - fi 
U322 - ee ree 
UI2e - $1371 
032Z - %i3sZzi 
0322 - €i3zZ2 
O322 - 243574 
0322 - TkaZi 
C23sS - OwusZi 

*¥E - S$awlSh 
O3t - Q03¥uSL 
ode - 3SV8Sl 
oe} 4 - 69Mmud 
O322 - 89Mwel 
O22 - 9Mwal 
U322 - 99MWdL 
G22 - S9Awes 
GIc2 - *9Aned 
O322 - 9Mwol 
OI%2 - €lAwal 
C3%2 - ZLAWSL 
O3%Z - LAnt i 
03S2 - wliwol 
03S2 - iw 

SfE9T - ¥INWad 

=29l - €3wedd 

=T9i - ZINWal 

x 30WN ] 


G—104 


Te 


Va 


962 


(penunuod) ‘9°5 aunbiy 


0322 - ml3vxX 
O36! - AUz¥ xX 
OIL a LAA 
O21 - OSR 
C321 - OSAUA 
o321 - UdABA 
O341 - al da 
£61 us O321 - WuaAwuA 
C22! = VdUUA 
est ad<LI = sun 
C221 - TOWA 
261 tS Od2k - TATA 
CIL1 - Ud TUM 
‘ ZoT 0221 - UA 
4s %% C36 - gJghigdA 
. -03zLT - dA 
vS2 922 S2< ct2 whe L9 OY 1s US - NWOA 
GINI43U $) 241 38Ud398 GASN Si- NaUA -2 1OVICVA JHA 
etc - 2UADNA 
e2Z2 - UYVADINA 
he me | - OSM1A 
O32T - udMIM 
O21 - a4 
G32t - LHA 
GI6 - iSnon 
36 ~ 400 
U3SZ - P| 
O3L1 ~ BLIZA 
CIL1 = VA3ZA 
LILI - LAA 
Ot - TTLSLA 
dbd tle UILT - @UMeyLULA 
a ice O34dt - wg LOLA 
s9 VIiI - WAIULA 
OJL1 - Ud] LA 
O34T - VILA 
vic L€2 SE? Ov ted iéd G322 - Twvisa 
O3¢Cl - OBVISA 
Sléc £2¢ lcd 9vVGSICc =tle O32e - UVISA 
O521 - OSA 
O3<L1 - OSMUA 
C221 - UdAMUA 
OdLT = RUA 
tol O21 - YWUAYSBA 
ODL1 - UdUuUA 
gcl ODLI - WUA 
Zool O321 - TRBATSA 
O31 = Vd TA 
¥SsTt OdL1 - TOA 
SS %S 036 - <dwladA 
O31 ~ dA 
soy OST ~- MNiIYONA 
Gal - OSMIA 
OVI - UdM 1A 
O2Lt - MITA 
AOiSia IJNTANUWNEANS x30Q0NI1 


G—105 


ct 


49g 


.  (pemyuays "9° esntg 


eee ee 


Ol 


92% 


Tie 


9b 


cOE Oct B62 96¢ 9Z1 ec l GOT 


Al 
_ 
~ 


MOTSLY JNILPANQadhS 


J¥T 


mo, 


cul 


%ct 


ST 


Ze 
y aR 3 


[ct 
3TE€ 
¥2k 


OC! 
vIt 


&b 


7ct 


9Z1 


=uc 


Ect 


f2t 
Olt 


ect 
2U62 


=4¥(t 
2s 
=a 


Sule 


=Llt 
=Z2Ct 

t.1 
=9lt 


66 
=96¢ 


2s 


zit 


039 - WODJPAA 
038 - WOSIAA 
o3ctl ~ JVAA 
GIGI - VdA 
O30l - NA 
O3¢2 - LAVA 
0392 - LHUVA 
Get = GAUWA 
0322 - SAWSVA 
C302 - Lu3VA 
0322 - MAUBusdVA 
C3462 - Us3¥A 
OT? ~- UNAd3IVA 
_Osle - INYSVA 
O3tZ - IJNWIVA 
0322 - MTWw3AVA 
CIeat - AWIVA 
O3@ - NOIIZ* 
03¢ ~ NODSCXKN 
u3e - WNODLAX 
09S2 - AV4AWaAX 
O3CI - ZIAX 
ce ~ NODMxZ 
Q201 - VAX 
G3S62Z - Ax 
CIGT - LAX 
C392. - NISWXx 
O36 - WO3 Tux 
G3S2 - $O3 ax 
03S2 - uXx 
a92 - €avVaX 
sOt - TlavaXx 
03S2 = NiS Tx 
azt - @inI 1x 
G3s2 - $uz 1x 
0962 - x 
GI01 - 4H Xx 
#t I - INNS X 
CIS< ~ 4174nW4X 
O38 - NOJ4X 
C3ci - JV4Xx 
Ose - ix 
UIST - 9310x 
CIs - 93x 
O034%2 - LAB XK 
O32 - LHe Xx 
ode - divx 
*b - OlWw™ 
U322 - Xmyavx 
C392 - Lua x 
0322 - MuusvxX 
362 - Cuddy x 
O31Z - UnNuIvxX 
CIte - Wwuavx 
O12 - JNUIVxX 
x 3 GON | 


G-106 


(penuju09) ‘9°9 anbi 


ae eet oot woe oe ee oe eo eo eo eo ee ee ee ee Bd Bok Dk Beh Ble Dele Del le eed het ee Det Deetin Reet Mee Ae Deel De Dene tele Dee tent enh Latin Mel Reale Mai Moti, iat Aeeak, ts Deets Moats nth, Ate 


C38 ~ WNOITZZ 

9<¢€ 038 - WJ39177 

Zt rae 4 =ele 03$2 - MHMWAZ 

C38 - NODMZ 

Zul o3vl - IWAZ 

743 ele roté G3s2 - ml 

OI3CT - LA2 

ele Bo( ft CIs2 ~- WISUZ 

&s& 036 - NOD 182 

€zt =4(& C3s2 = SUIaZ 

Ge o£ =I.€ 0262 - w2 

eae Tom | 7 VdZ 

STt =ec€ 0362 ~- NEIS72 

Ect =o(t 03S2 - $0972 

bIE ULE ZECE 03s2 - 32 

€c1 C201 - 1HZ 

Ce ect’ =Z1E 6282 - JjH4jwi2Z 

038 - NOD4 2 

| Fon | 66 GIu1 - dv42 

€ct cette 2io2 0382 - 32 

192 $92 =E42 =O%2 03Z2 - 941372 
692 zd¥e =442 udzz2 - evidd 

: 492 692 =142 2362 0322 - 2¥i37 
$92 2092 =1$2 02Z2 - Luis2 

dt2 O3TZ - WHL37Z 

Bt2 0312 - WH137 

us! - 929102 

tO¢ Tce 662 Lé2é 921 col at TCT 66 Ses O3sSt - 932 
03492 - LAUV2 

0342 - iHuv2 

: 66 296 O38T - divvz 
0322 - QOMy3avZ 

O3%2 - Lyuav7Z 

0322 - Muusv72 

O3S2 - OY3¥ 2 

0312 - wNYINZ 

C312 - Wwav2 

0312 - INuav2 

0322 - misiv2 

o2s1 - 3uav2 


€6 3fVd +S MOISAY 3NILHOUBNS Xx 40N1 


G-—107 


ce Meny tan ee 
teas! 
Te OF Sb 
¢ Ol O4 
id Ch Va 
Gd UL #9 
<9 CL && 
9% Gl oS 
o> O12 €% 
<> Li OE 
St UL 62 
“2 O& 22 
af CE et 
TO us Y 

4 Cs h 

se TLsacel 


(SWIC *SOIG *S 190 ‘VhWIG SVOIG* V 130% TiUdS* Vac eS Viv 


(permed) °9'D aalits 


- get nod 


(31048500 SSNG 2049GNB3) 0 TEBE CO4SNOD =$ 190 


s9 04 O89 


JIGdS e6ESNOID *$ 190 
09 OL OS (O07W¥EO°RS° TIS 34} 


JNNTANDS 


BESNOD@ *{LESNU)413GUS9ESNO SI 01350 =Va du 


$$ OL Of 


($€SNU307 2Gn¢e SNUDIe130 = ¥RIG 
va UL LY €U2NGHO°LS*® T3U)S) 


*O #V¥O3G 


BNL INO D 
hus du 
¥I30 #273 


9% us UD UTS IN°A GUND AT 


SONI ANOD 


C1BOSEESNO D4 ZESNO DIO TICTESNUD #130 


gs» Gi O95 


(330 00 ES NO 346 2SNOD) 13098 ZSNOD =V1IG 
C4 OL O09 (Owwecr1d® 132G)41 


So J OF 


PReeee owe l FV 
JE O64 by Fh RaeO°LS* tnd] 


JANE LAC 
tT =i ¢d0h 


(Z2739*130)1T3WD AYINI 


LdSNOS* Gosh SP oc au REST US 

Lh S Nw *SLESNGI S54 SK09 5 9 LSNODS CLSNGDS ZASNIG TLONU SS 
we3S* 3 wG5S* weASS*® awddS* ws$9S* waNnitS*® aids 

> 3d35° W4AS* WASS® WssS* W4848* ItIshss* Baas’ 
TZ WUOU * CZ NVAG *SI WUSO Se THaGOS LI edad? yInwel *S Tada 
“eT MiG ET NEGO * ZI NERG TL Inued’ Ohuugd* GxugGs ener. 
* zpuee* enued’ swuea’ wnwed’ ¢2wsc’ Zuuecg* eeu 
"Gz 4695002 *O9 GG) 1 9SNU 2‘ O9ENOD‘ S9SNDD* $9980 9 
*€9ENO2 *Z29SNOI * 1 99ND 1! O9SNO T*66SNUD* USSN0D* LSSHOD 
4965N07*SSSNO3 * 99SN0I°E SSNDD* 26 SNOD* TS5SNG 2° OSSNO2 
®69SNU2 *OSRU2D 249 SNOD * 99SNOD* SOSNOD* ¥OSNUD* E4SN09 
*24 SOD * F4SN02 °29SNO3* GESNOD* PESNUD° A ESNE UY ESNGI 
*SESNOD * PESNOD*EESNOD‘ZESNOD* LESNUD® OES ND IU CSNOD 
4925803 * 2 25SNG2 SS ZSNOD* S258 9S SNL ECSNi D4 22SNOS 
STZSNOD *CZSNOD‘E6: NODS OISNI D218 UES tSNUS GISNE 
*STSNODETSNOD*®*ZISNOD* ET ISNUDS UILSNLI® $524" ¢SNC. 


s UL OS 
4 #1 aUN 


aue Fer Om OM @mmrceouuc 


4 gSh0d° SSKU)* GSKHOD® SSNOD* ESNGD*® <cSNOD® ISNOD /t BVdX/hOmRL YD 
CLOVE  TAUNVE* RAINIY® SaaS *SddhUa SGuIde? ZALIas 


*sWRALH *OUO19G*® CZ5s04wWadsys! MS ene) asian? osu 


xTw13* fi4r¢8 


“eis: cWauw FPWR. KL 1D 
6 SWI0 4*S090 4S 130 * WIG 4 VO 9G *¥ 1904 VIUdS * V40Idd T1Y SNlahduANs 


sd beth eas 


&9 
09 


$$ 
0S 


4) 


te 
6Z 
Le 


9< 
SZ 
24 
£2 
22 


le 


oz 
ot 
8 | 
at 
ol 
ol 


et 
et 
\t 
a | 


vw wOrF @ 


xac¢ 


G—108 


(penunuod) ‘9°5 asnbi4 


GN» 
Nad at 


". =Sm9C 
(VIOdS# LASNOIF*IVLZSNIII SF VIOdS 469SNU)D =SUdL 


(Sat *$0I90 $$ 190 *Vh IG fvC IOS 4 IGS MG dS $ WS0}aST1IV INTINGUEHS 


X 


Ge 
ve 


fe 


a C 


ty 


G—109 


(panurzuo) “9°95 asnbi 


& = 6 — 0 4 ~~ 4 =o Ho Oo 94 Ho 4 Ho HOH 4 HH HHH -4- SjIJNJajd3s 


AS 


8c 
S¢ 
Sc 
S? 
t< 
t< 
St 
sl 


ct 
tl 


O1 


=i 


ali 
aCt 
a9 
eS¢ 
e0c¢ 
*9 | | 
24 | 
ad | 
st 


~ 6 - t= 8H 4-4 HH HH HH HH HH Ht HH WH HH He WH + HH HF 


96 4I9Ve (SwIO *4G0u 6S dd? eaO VO UE VIBES Tides * 1TAGIASTIV de laNec eds 


GdE 
LI 
Cue 
Od. 
Gwz 
O5£ 
ude 
O7t 
Gt 
ODt 
ADE 
udt 
CE 
GI 
GOIt 
C3E€ 
{ive 
OIE 
ts Jt 
Cot 
Lye 
Ut 
LIt 
UIE 
L Dt 
tude 
tuk 
uk 
3 
ur 
CPt 
Cok 
ue vh 
ee 
Lite 
O ut 
Vy 
Use 
#9 
022 
Ove 
C32 
O32 
el 
o2 
2 
%2¢ 
re 4 
al 
V1 
Zl 
£ 
S 


x + UN 


14S'.09 
3% Sw 
* SNI)O 
6& SNL 2 
@t SW Y 
£4 SGD 
9t Sed 
SE Shu3 
¥¢€ SNUD 
CESnGI) 
ftSNGI 
Tt SNOJ 
vt SNOD 
t SNC J 
ob <SNO} 
&2 SNOD 
icSNnG2 
9ZSNU9 
$2 SNud 
¥2SNO} 
€2Sluud 
C2 SNUJI 
12$t09 
Je SNL J 
ra Om) 
&b1SNuU) 
¥vISNL) 
L£1SNQ9 
91$N03 
5 1SNG3 
+1 SNO) 
t 1 SN) 
VSD 
Es ae 
eiSa i) 
TSN 
Z1u 
X¥nt) 
= 
MSRWG 
AS Dd 
WH IN TV 
wad iv 
aSly 
$9 
O9 
SS 
US 
&» 
S¥ 
oF 
ut 
S 


Temas 


} 


G-110 


(penujue9) °9'9 esnbi4 


(ShIU 45090 $$ 19G *¥WIG*VOI0* W190 TIGGS* 130 ASTIV ANTUNES 


ze 
zt 


ct 
wf 
ct 


Ut 
ODE 
ude 
O3€ 
CI€ 
ODE 
CIE 
Ot 
UdE 
C3€ 
C3t 
ODt 
Ot 


Ct 


Ot 
O3t 
Ut 
UIE 
od¢€ 
O3t 
Ud 
Cot 
Ot 
O3€ 
OD 
O3€ 
Ce | 
Ost 
C3 
udt 
HIE 
Ut 
ult 
CP 
UIE 
udt 
O3t 
GE 
UIE 
Ct 
ODE 
CI 
dE 
c3e 
OJE 
Ud¢ 
U3t 
O03 
C3¢€ 
Ose 
O3t 
ODE 
U3t 
Ge 
O3€ 


gt wuwd 
21 Waeu 
91 Ydes 
$1 ued 
>t wad 
tT »s80 
21 nea 
TT weed 
JT dea 

T 480 


6SNO2 


Te SNOD 
98SN0) 

& SNOD 
62SNU9 
@iSNO) 
LLSNOD 
9LSNO9 
Si SNUI 
¥iSNO) 
tiSnoz 
€iSNO)9 
TZSNOD 
02SNO3 
LSNO9 
69SND0) 
89¥SNUD 
L9SNO03 
99SNO03 
S$ 9SNOJ 
79 SND) 
£¥SN09 
Z9SNC 2 
L9SNO)9 
O9SN03 
9SNO) 
6SSNO) 
BSSNO) 
2£SSN09 
9$S5NO09 
SSSNO3 
%SSNO)9 
€SSNO) 
2S SN09 
TSSND9 
9SSNQ9 

SSNUD 
6% SNO) 
84%SNO) 
2oSN02 
9% SNO9 
S*SNO3 
v4 SNOD 
7 SnD 
2 *SNC 2 


Xx 3s QN ] 


G-111 


(panurjuo)) 9°95 a4nbi4 


syle Be egee ia sch eI A AN aOR 0a 8 NSS a0 808 ae eee 


et - tavaad 


%¢ = Lovd« 
O3e = uvork 

I< - ZiLANVL 

ud2 - Tiuhivi 

Ciuc - wodab 

cr _€ oe de OVI - Thuds 
is ~ Sdand 

L Je - UwAdsS 

Udt - In AAS 

Got - visas 

ust ~ Was 

Cyr - udSd> 

ude - 14S48 

CI - wO45 

LIE - W3s 

Ot - adjiS 

GIE - cndds 

Ut - lad dS 

Udt = 14455 

woe - W443 

ot = WeNdS$ 

Luc ~ Sasild 

oor acl = NYO'ag 

Cc - Jueuidier 

O32 = ¢ Auda 

d i sd =* ov ou q 
LIe¢ = LwWaAL 

Eve - its 

OI<¢ = Ge .ids 

SZ Ed ce om | xl Zl 4 o 9Vv9 OVI - Tas 
Oc - 260535 

=€% v1 - Srod 

Ey zt¢ Ovi - wwIG 
=r 2uc Ovi ~ $d 
vl =4 1 =€ I zJ1 Vi - ¥13G 
=r vi - $u3a 

=le 5vi ~ vUu9I9 

ude - 6 »ueQ 

re | Ost - @ NdeG 

d UIE - i 2»yOU 

G3 - 9 Wado 1) 

Ode - ¢naad 

Ut - ¥ »yaud 

C3t = t dou 

ge Cd - dé >sswd 

Lc Lut - 32 Maud 

CJ - ¢ Wabu 

woh - bol rXowy 


Re JUV Ryko Sopra The VU vw IG PV dee” he GSO 1s eo Le: a ahr eS a> uw | 


G—112 


STicitti 
ZTILL9ET 
%e6 C1 $8 
#8 Ul Sd 
di Ua Td 
vd LL 99 
€9 Ud LS 
9S bi US 
6% O1 &¥ 
c¥ UL VE 
St Gi 6¢ 
@2 OL 2 
tz O14 sl 
ti O31 8 
dz Ci l 
zc - of 
@t - cl 
6 - l 
19t0itetl 
9c1U1 86 
26 O1 6F 
68 OL SE 
64 O1 Td 
Ci UL 29 
19 OL &S 
2S OL %% 
t* O1 St 
¥g Ul 92 
Sé2@ O14 al 
91 Gi 8 
z wUua Ft 


(panuju09) ‘9°5 asnbig 


MNILNCD 

1 =i dOhW 

(7194d$ 13° 13013 VHdAIVIZS19 AUING 

§$ QL 09 

C #i dO 

TaSNOD* OESNUD* 6LZSNND*OLSNGOUS 

LLS NUD °92SNO9 *S2SNO3° 9 25N09* ELSNUDS 72S NUS T£SN09° 
wd4S°* WOSS* wWeAASS ondsS* BWsSsS* asvsS*® was 

* Wd43S* WAS* WASS* WdsS* 13838° BW4N3S*® TWss* 
12 WUHO * CZ NEGO * OT MUUO'S INBUG® LE MUbUS 9 IN ohO* ST ed 
‘eT HUGG *EINUGO ZI MUUO* TImued’ cIeusa® en ahl® Bad 
®' gwued* Swuud* Swuvd* swuugd*® Ewes’ cngtus Ped 
*-25NG2 *69S5N02 *S9SNO9*29SR09 * 99SNU9* 5 4YSNOD* S9OSNL I 
*E9SNO2D * Z9SNO2 * 19SANL9° 9$SN0 3° OSSNOD* BSSNUDSA2SSNO9 
*9S6SNO3 *S$SSN0) *9SSN09* ESSNO2* Z2SSNL5* 15502 OSSNUD 
*6%SN02 *S9SNO2) * 29 SNUD*94SND TS SSNUDS & OSNIDS £ 9SNOD 
$245 WUD * TSN SC 9SNOD* GESNUD* BESNLDS 2 ESNOI* SESNGYD 
“SCSNOD * SESNOD*EESNOD* ZESNOD* TESNOD* DESNOD‘ O2SNUD 
*92SAN02 °2ZSNU29492SN09*S Z2SNUD* 92ZSN0D* & ZSNUD® 22SNOD 
*125N02 *C2SN09 4‘61SN09‘S ISNOD* ZISNUD* YISNOD* STISNCTS 
*¥1SNOD*E1SNOD*ZISNOD* TISNOS* CISNL9* 6SNUD* BSNUS 
* 425N09* 9SNOD* SSNUD* ®SNUD*® ESNIJD® 2SNOD* ISNGD SE SVdIX/NOWRUS 
CNUVALS INUWAT Te 3¥I1560) 

ISMIN* BANS 4HON GAS TSVASI ¢ 

®SNOINED* DIAS * MOTS 1° 3S VHds * ZL TINS LD IIN Ww lod esol Sal od) I 
*oLAUDIL* I ZPLAZDUMT SI ZPIINASIT SP CST ZNUVAIS EOL) INUYA EL /SSV1a/NCwRUL 

wisola* W944 19S* Zite* ITldd’ %3MH & 

934H* ONHUH! BNHIHS U9 4399H ‘a 1999K* 449° wWaidda* wiAuu® WALG ¢ 

VOIR 1D *VOILIDSSOIMNGD* 1 AOWG  TIAOWERS (bts KUT a MVAUSY SALVA CUR I 
/oVAds0/ hI hn 

CLGNVA TAUNGL We INT  ScawS*Sdslus*9uliun® ZAClos 

*;WLALH *GYO019G* 6203904 wdds0S* MShwas MS Tid? WowlV® XVATI* {isda 

SIHTEMS® LowhG® LEWNG! Ldwwaue Lindy? Ltcnd® Leddut AlGwts 


: £18 ° 2ig* taQ* 9 2DMX* a3UZNS  THUENS® HdlHd*® WOT! iAi*s 
*  3wea7z* vdi‘ AHZ* 9 DWsaZ* SVMA* vVdA* NA‘ LAX JVAXKs 
é THX’ 3 Dvax® LANVAS LENVAS AVaS® Mws ¢ NWS dws * wS 2 
‘ AIS* wd1S* 418°* * CowS* cons FNS LYWS' GoRSe 
‘ 6¥yS* 8onS® Eons zens’ Toxs* cCowS® of€NS* ct wWSS LeHSe 
* y€nxS* sSEnS* wvewsS* THNOGI* ZCEMSPOVIERS*GCIGENS*CINGUDS ccoWSs 
* 2y"s* Gens* otws* ous‘ ens ¢ Lus* 9yS* cus‘ oWSs 
: €xs* 24s * Iws* cyns* MhS ¢ 4dHS * 9$* dadMOS* wdd8Ss 
*‘OvuiOu® ld‘. 3d* jduNWO * dh* MZZ13*dazZZ135° AZ7ZIA* MAALS* 
“edAAILS* 4AANS* MINIS UdZNES* 37K 15* MXXESS adXXT SS AXK1G* dls 


*930N1 4° J3d* tAdd3* IH4939*L99USG* LA0US YdNI Ss? OWIC® YWIGE 
“LATWA2® ABOARD NIOND® 3OND* NOW)* 4OWDS HAI TVID LH IW19* GeUNds 
* 41A0GQ3‘ i1HOG)* 400° STO*SIASAVSDVASAVS AAUVS) | LHUV  LAVIUVs 


6 mvsuv  IHV SUVS ASAATV{ASAHIV‘ VONv IVS ANIVS LHNIY /Tuvax/NOWhnOD 
+Z2MODV*EZMODW! Cc cACTYVS ECMGIV® OCMODV 
*EIMODV OL PGI 2 IMC TVs YIMODV Se SIACOY 
eT MQW *C TMOIV' c IMCIV* TIMGD¥' CO IMODV 
* omadov* erasvé LMCdv* 9mMUDVS SAODV 
* omddv ? Cragv’ Zacdv® tTeadv’ GMOJV /335030X/NOWWO 
id03*31) 
Wd *GD* 19 do SV AWD 4d S950 9*dS 15°39G 19° V39G VHA TWIG INITANuGaINS 


** @ ® 


$m 409419 SoS saw? $dSV4095d $19 69190195 TIG* VHA TV IWIGIID INLANVabi.s 


SNM EO Oe DO tee Qurac 


Zt 
UI 
ol 


G-—113 


¥2Q0N1 


JUV 


*u>! 


4 


(panunuod) ‘9° asnbi 


°. 2291 GI 

J9T ua OS (Xa V1 T* Jul dsl 
BUM Vests zaDITE 
dS33473UTI OX VTS =zXnd V5 


Hib ANGs 

NaNlic 

SUM VJedTs 2275 

_S1 us UD (T° 3N° a gud] 

JNNTANOD 

CINQU IW -L3NUID/ (SSG IW-LSNLD) sada T) 2019 
vidtvevutwisett =a INTD 

JOR PANO 

71 Js JE 

"Moa® =(7IINGVAI 

INTIU4+d INTIS Fd lL 

CUSKG 34 (6SNU9 twNO TV 8 ASN) eRAC TY = INTW: 
ISNUD*G INIW-DIGT = =WNO TY 
AINIVWeUGIIIDeL ID Fa IAI 

C€% ul OF ttuseTwei 9° 9IdIVISI 

fol wa OF 

113493G}¥e901¥19 =dt5 

e211 G4 O09 €dIN10°L9°S30T1TI41 

C#T UL UF 

*Mot® =o) Ti 3VAal 


INTIU-GINTS 2d). 


CISNOZ4 LoSNOJ*WNOTVS8SNO 9) sANGUIV 2 INTIG 
ISNODeDI0 TE WIA TY tWNOTY 
RINTVe9GIVIDeI ID =d INIDS 

CL} vs UD (wI1N19°S9° 99CTVISI 

vet gk OY 

"jai =o) INoVAl 

(2RUG IW aLSNUD)D 4 (9SGUTVOLSNG J) eg IN DG edu 
AINIWs9GI1VID4IT19D =a INV 

Col Uh UD LZWEAIVIS’ Vs TV) 31 

"3S iva” =tedlvcvel 

jedS Ve Ts. WeWoWW =1749 

MINT dhuL 

(V20e97ZSN.. DAG cSNODI+~ Tsvcerctnl } Fa 
eT. sia US 
CUSCAECSNGI*ECCSNUD A TAGAIES sD F434 
Zil gh OD U9 uO°LL’? HUI) 


ENNYEO-nINIV =2Mae1V 
CWNHPO*G INTY =I NAH TY 

aStKE LNG 

9StL2 =wIWTY 

SSNCD> =d IW1Y¥ 

2 Ob ur 

TAGS7SNUTAT SNES =R TINTS 
TVJueZSNCD+ Sid =D INV 
io. o.& (Cnend®at” 13004) 


GadJiQUehoa WI =ta vis 
‘oC aad & Vr IV J3GT¥ 


a RT se Ga ca Yes (le a : er are rs 


CST 


cot 


cel 


C21 


CTl 


Ol 


G-114 


(penuizu09) °9°9 esnbi 


UN->” 
Ltdlaae 


dak) =Wo 
IDIGWe dl FUT 
39119 #35 


JN NE dhe 
ZISNID*(O=ZAW-LSNII) ei dS 7 dRUeTCSNOD) =Hdwe 

ZISNG Det SHAQDO-DICTV) a (SNWLI-PTIFASHIIdCL zal. 

ASV4C DelLCVe41SHK)9 FSi) Tes 

wce Uh ut 

DSVIW24°9C Wo ISN D4e ISK Fane. 

dSV45034 IGJIOSISNUD+ (9 1SNO J+ 33U TV ee TSNOD a03ulvy =dbe 

Cel Od OS (GweHHC*sO°uICWIal 

Sue ah US 

ZILSNC DeIG SC TCA LSNL SU) we ldSv da Deh TSH OL) Fam: 

ZISNUDs (2 adwC-LILV I) slaGu-*l)mnt > seu, 

ASVaLIJFICUe+LISNCD enue 

Cel DJL .09 (onadl*59°99GTVI31 
(S 
CO CCC C4 COD V8 1404 ZMODV De 13042 CMGIV) 9 134 1ZMOIV) #13904. CMOIT) ONL We 
¢( (CG TMODVe 13048 TMODV 8739042 TMODV I 61390 CF ILML D8 D8 19045 ENCIV) en Wt 
eC CCT MO DV 1204€ LMODV) 013904 TMCIV) 813041 INCI) © T3G4C IMCIV) an We 

+ | ( LoPU De 1304UMUDV e130 FLMC 3V) 21 IU SIMGIV) © TEC tS MOOV) eal TV 
+ 6 (OPGDVe TIGCEMGIV Pe T3IC4ZMC SVP e VIG HTM GIVI s 130 tUMUV 2zluc 


93004 ="Nhd 1 CGRYUBELT AI OISOW ONY ON aENe 0° DR. Il 
enbUd=eWhOWw (9NggCe. VPIUICTRIA! 
S¥W¥e uu =ailh€. VV 


JANTIBRG. 

(a 1D-FY1ID) « fo TD-ANT V5b eal IMOD =SIEU I 
Cél UL wt 

Xed I> =-J1 79 


TOT adhe two *G 81D 4d Se WD 6 dSV40 94d $19 61390794 130 Ved Ww Cate Mobi «wnt 


w 


til 
c4T 


og 


vB 
L3 
9t 


56 
78 
3 
ra. 
13 
ub 
od 
vd 
id 
yd 
Sd 
wL 
ud 


ra 


U2 


69 


oY 
Ly 
49 
¥Y 


» 3 0 


& 


G—115 


a’ 


ti 


Pe ay eee See ee See See Seer ee Seer Seen Se eee ee ee ee ee a de 


lé 


CL 


$s 


6% 


(panunuog) °9°5 anbry 


rae 2ztd =Cé 269 6% =e 
*g €@ ot 6L Ci 

94 he] €* ec SE tt 
1% 3 

$$ 

¥ob 

@$S ra Ss» 


SJINJuisin 


ee wore, +* gg EF Poe TS a. : yo 4 4 


ot 
92 
T€ 
it 
94% 


Zé 
di 
Zi 
rar a 
rare 
cé 
ed 
él 
rare 
Zé 
Zé 
fe 
2i 
Zi 
2é 
2d 
zi 
Za 
rar 
rae 
ed 
ea 
ck 
rare 
Ca 
6 
ect 
Gd 
o9 
eL% 
4% 
zy 
ets 
s¥% 
su2 
alc 
eC + 
29t 
le 


e6T 


«21 


Od€ 
she 
Sl 
s¢l 
2&2 
222 
O3E 
ot 
O3€ 
LIE 
C34 
OD*% 
GIZ 
LI2 
LIZ 
OI 
one F's 
32 
32 
L32 
usd 
us 
Ove 
ude 
uuZz 
O3< 
C532 
U32 
Lde< 
Ose 
C3< 
OI? 
ud2 
Cue 
ude 
eed 
Ue 
dd 
Bi 
td 
99 
t9 
is 
St 
SY 
t* 
9d 
42 
9£ 
te 
bi 
om | 
6 


a ee ne ee ee Se Se SO ee ee ee ee ee ek i eel Bias 


Heer t @&ie 


ASin tv 
wn ly? 


930 W 
Zug tv 


-TWue Ww 


wudty 
V¥oOunv W 
| ANID 
JHNIY 
WY ADDY 
LVAUSY 
beady 
wh )¥ 
amuav 
9nO9V 
gagatvy 
7 PODY¥ 
€409¥ 
¥ZPa3V 
€2uUI¥ 
720 )V 
12"03¥ 
OcAMUDY 
2€PooV 
b TRUDY 
SIMO DY 
41tmaadv 


VLAD 


SIMOl¥ 
¥1m009 
tc Iai 
Z1h09¥ 
TTaaav 
OUTRO 
TMO2V 
Leadly 
wJ¢ 
vb T 
cut 
uit 
cyt 
ost 
J91 
wt I 
oZzT 


2 oe 


Zut 
Ry Oy I 
Lol 
CZ 
wl 

s 


Thana 


G-—116 


—-_ 


, a | 


(penunuod) ‘9°59 anbiy 


i9 c9 BS =S§% 
$$ =%% cs 

%% 

5% RY 

Sk it 


"woe §'GI 819 ASV aw dS IDS ASTID VU TSS Tis § Vid Ww OCT INEANDE HOS 


&- 


a JS s%y 
=i% a | 
Yu i9 
ly 

i%  & 
cu 

do =ty 
2b 

L% £% 
ot ck 


$9 
=u 


zit 


244 


od 


dt 


64 


=bod 


od 


el 
c¢ 
ad 


ty 


6¢ 
ef 
1S 
tg 


av. 1 
eT 


ck 
2Y¥b 


i 
4% 
t& 


=O 


Si 
wh 
zit 


25.1 
=o1 


ma we 


£19 - Xwd 13 
vt - d33 
LIC - WwO13 

=2t - d W159 
OIE - XVald 

=Z9 - 393143 

acl - @4113 
OVI - DETTE Be) 

| - wI09179 
UIt - Hd Wd 
Cut - {HW 

ay] - Yaw 
vt - . WwW 
CIE - GyuLHd 

Ze = 1a2 
03% - ¥03"0)9 

=2b - 3N1d03 
OVI - 303 
Oe - 4 AGO) 
Oe - O1WWuUd? 
Ure - IJHNuwd3 
Cot - 4HOGD 
U3 - 300) 

=o, - nO} 
oVvt - <dSV¥i0) 
ov = G2 
C3t - tid 
Od€ - ¢1ia 
ODE - lid 
OD = 4 iAuUNe 
O)+ - Vi A0nWd 
LJt - $18 
24 - bow 
CI ~ ASN AG 
USE - Lonxe 
Ct - LoWwNG 
wot - acwad 
Ct - iTtwxd 
vot - ™S 7RO 
LJ = itund 
Ot - icQn 
Lt = 110 a 
2+ - x919 
Gt -~ SDAZSA¥ 
uIt - IJVAIAY 
Cur = LAuy 
C3 - LnaV 
Gt - PYduV 
Cre - ILAVIiuv¥ 
u Jt - ILHVIsV 
Lt - LSLAW 
v1 - Vro lg 

=91 - co lvl¥ 

=i1 - mn INTY 
ude - ®WoINT? 

x 32 U WN 1 


G-117 


-#y 


(penujiuo)) 


9°5 aunbig 


it 


ac 
de 
dc 
GS? 
4 
be 
St 


Fa 
ak 


wa 

cf 

ed 

34 

a 

oe Lo be 4 
Fa 


be ae ae 1s 4 a: nan 4 


sa 40 ok. wheovii, NA ee ee . 


L£9Stad 
94% S09 
$%9S$Hi03 
9¥ SNL) 
£9SNU9 
29 SN09 
T9SNU9 
39 SNUD 
¥SNGI 
o€ SNOD 
VE SNGD 
24¢SNQ) 
9¢ Si? 
SE SNOD 
%€ SnD) 
CC Suu 
€¢ Sn) 
I. SNOD 
oF ONO) 
% SNL 
62 SNDD 
¥2SNL9 
L2SN09 
92 Shu 
S2SNO9 
»¥2SN09 
t< SNUD 
22S8N09 
12Sw) 
of SNUD 
2 SND 
&TSNOD 
oi S$. 
£18409 
ITSNUOD 
s1SNOD) 
7 1SKOD 
ti sngo 
ZUSNQ9 
TISa069 
2TSNO 
ISN0) 
NYUND 
A Wurth) 
3uN3 
J 
Nuw 2 
jUw) 
usVindg 
AS 

{13 

els 
peng 
eee: 


go 1s 


sol 


49Vd 


(panurzuo9) °9°5 asnbi. 


te 


c% 


6% 


7k Yd >) 


[ves 


6°99 10 SV aw *dS¥ IC 9°dS 19 * 3390 196 136% Ved TV WIC ITS IN Dafuasis 


cé 


sl 


o€ 


ot 


a 


ol 


CL 
Che FI 
O24 
C34 
O34 
C3 
C22 
O34 
O34 
O32 
C32 
O34 
O32 
O32 
UIs 
ust 
C24 
O22 
UI4 
O34 
O32 
O32 
O32 
O32 
O22 


O32. 


O34 
C32 
O92 
vey | 
C22 
Ode 
ide 
O32 
Ode 
C32 
Odd 
CL 
O22 
OL 
Usd 
O32 
GIL 
G32 
O32 
LIL 
Udd 
Od 
O34 
UdL 
ODL 
ODL 
OIL 
O22 
OL 


t wdd 
12 Nowa 
32 4uO0 

Z nvad 
61 1gOO 
91 nued 
zi nued 
vt ued 
ST 4se3 
#1 »ved 
€ 1 Ned 
zt »wea 
11 wuuad 
Ot 3w80 

T www 
LA WAS 

6SNO09 
T@SNOD 
08 SNQO9 

& SNOD 
6245N093 
8iSN0 3 
L£25NO) 
92iSN09 
$iSNO9 
+4 SNO3 
€2SNO9 
22SNQ9 
TZ SNO9 
94 SNG69 
2SNG) 
CYSNUD 
845 SNOD 
L9SNO3 
§$9SN03 
$9SNO9 
+YSNO) 
£YSNOD 
29309 
19SNO9 
09SNU3 
9SNOD 
oSSNO) 
8S SNO)9 
LSSNOD 
¥%SSNOD 
$96 S5NU) 
¥S SNOD 
€SSNU) 
2$SNO9 
TSSNO) 
3SSNOD 

GSNOD 
6%SNOD 
8%SNO9 


G-—119 


g 


‘7 


39vd 


__e ~ 





62 

rz Lz Se %¢ At 91 
cs 264 

é8 

te 8d iv 4 

Si tl Ve 


Ow 409419 *dSV dh? $aSH 9099S 19° 93079 V5U4 VR WW IGITD ANTI. Uodhs 


sid 


vl 
st 


0% 


2i9 


¥C 
69 


Od€ 


ort 
ot 
"$2 
0 
ud€ 
ure 
Ov€ 
or 
02% 
02+ 
o2€ 
ur 
5v1 
OIE 


s6€ 


Cc3€ 


"2G 
ODL 
O32 
O32 
C32 
032 
Use 


ROTS! 
39maS! 
ISVHdI 
40N035 
wey 
LwLALH 
924H 
its 
dH 
enw 
444390 
¥1939H 
wv Aas39 
439 
woines 
sovl4 
Azz 
wezzi4 
42714 
AAAI 
udAAL4 
4AAL4 
MZXE4 
wd2uls 
4214 
AXKI4 
WaXxI4 
SNES 
ai3 
went 


930N 4 


aid 
nia 

4 
wuded 
a3 UTI 
1A443 
4H333 
439030 
wiA0G 
TLA00 
ia0g 
Q¥0190 
39 
02930 
9 w30 
W130 
9 W320 
391030 
6 nau 
@ wud 
i73ed 
9nwued 
Swed 
9 wud 


x 2ION I 


1-19) 


ball 


ivt 


39Vu 


(penujuo) °9°9 esnbig 


ds 


Ts 214 =9t =71% 


nd £0919 dS¥ dW 6 dS V¥4034dS 19 °395079* THUS VHA TV WIC INTLALAENS 


eo & 
tl 


919 
A 


OJ€ - IFHCENS 
O3€ - ems 
O3€ - ZZ2uS 
O3€ - 12m$ 
O3t - G2us 
UJE = Zug 
O3t - OmNs 
ure - tus 
Ot - Ons 
C3€ - S$dams 
Udt. - AHS 
Ut - 3HS 
G3 - 9§ 
O32 - wWAIS 
ODL - Wass 
G32 - widS 
Ud - 1445 
‘Ue - ¥iSas 
O32 - 4383S 
L32 - wOoas 
032 - Was 
O32 = udd$ 
ud - wwdds 
O34 - Wd dS 
O32 - 1445 
C2 - udnds 
C34 - WSS 
ud+* - Tas 
CI€ - udheS 
O3t = udies 
Lj = Zlua 
b+ - Livy 
LIE - dvusow- 
Wet 2 ~ S§¢64104 
#65 - NwNt3d 
ODE - 900104 
OE - ZAOId 
Ut - ld 
ovt - Hdlitd 
Cre - 3d 
Od€ - 432uWO0 
03s - Q@AN 
03s - LSALN 
036 - 2@1010N 
ods - LO1dN 
=§ - idON 
CIs - 439N 
CIS - wiulm 
U3S = wlasf 
03s - JLAIYAI 
CIS - Z@NYVA) 
Lous - TNYUVAT 
03S - will 
uds - 1S] 
CIs - ViSl 
xX 3UN | 


G—-121 


(penunuod) ‘9°95 e2nty 


35Vad 4) 409 819 8d S¥ 4nd $dS95G9° dS 19 * 14039 * 3404 Vid TH IWICIID ANLANL dens 


SeesessgeseesagRecgs 


Oe ee ee DS 
ol 
oe] 


o ¢ 


G—122 


(penunued) “9° asnbiy 


ne a ee ne ae ee ee ee eee ee a ee es ee ee ee ee ee ee oer See eee See Ser See See Soe Se Sor ee eae ee Set dot ot Sk ok et ed eh in oh ee) 


6C 1 


39Vd 


HD 609° 10 8d SV dw G6 SV9G9 8d S19 4°130 T5415. SV Hd TVW IOUT) INTANUABAS 


G3t 
Ut 
Ot 
LIE 
O3€ 


xaaani! 


Ore .w 4 
LAZ 
Vad 
tHZ 

IvWsd7Z 


G-123 


=e 
"sr 


ye: oa 


6¢ Ul 
42 - 


Fr 
61 
ot 


Jee 


(penunuod) ‘9°9 anb4 


OSIVMVS TE ZO9Z1 296 “tHIViNWeb SS9BBTZIa2° 1+ Eveosccse*c- = ING 
wNE BSCuU ONC * VSL NI Y3ICHO Ont 
wVU9OUd LI4 FZAUND WOSS NUTLINOGOI (WeV3L)9 = Th 


Wev3ai iv wvVISIN/IN ONIG 
JOC2 Us UD IC °OI*UNTINI AI 


V3Ii 2 WNIVIL =HLVV3AL 
W3i « OSvsi =eNIVSAL 
Vai « Vil = OSW34 


Xi CMOS *# 
o XLOMOSeTEYIETEZTE°OZOET+LOMXW eX LGADS ¥S$C Tibbs SO 91 CE - KL UNOS * 
e 1BZO9COEZLBZ1 + LUMXWIeT HLOVLETSE "SLE I -86E%S 729295 "LEST = Visi 
ae YwLUG MN] WICK RLY 


w°LUOM xX¥w LV Val UNIS 
"3Ndl® =tl DINAVAT 
CuCT Us UD CLUMNXW3°S T° LUCAS D4] 
"3S dva° =f{l JINGVAL 


HAPVILSZT“IGLHBELYOHE “-MIIVALSBO-JITBISCHUICI*+ »@ 
OSVD19S0-3S9C9SFOSZ “VIALS ZC—ICE TOME TE SE * HB89ELICLOSE°S - = 1 00M3 
Vai NI w30N0 Hie 
WVUDUNd JIS 3ABND WOSs NUTLVACS (vdlds = al & 


w*v3i AV (gHS/i0GK) ONT 
vi CTt UL UD CO°OS*°OTLUANISI 
Ji3nh / Sdi = Vii JON 
V3i #009V9L Fhie7VSi 
Vji 2 OSVai =FENIVII 
Vai @ Wal =0S¥V31 


SNO13938H0O3 WIBKNN SC IONAIY UN GO = GIONSA 
3401ND RMVGxOs 1 = QWION 

NOLAVIUVA ZN WWE Adi -NUN - JS0LND CN 2 = Qwaiek 
330403 IN Gjsu333¥ UN c = GEHATA 

330i4ND IN t = UNITA 

430iN}3 AOW W3N4 T ® CLUGMN 


C3SN SIIASTYILIVUVHD JNISNG 


CNUVAS  INUVAL ts 1¥V919U7 

LSMAN* GANS SIONS ULS ES VLSI CC 

®NOLNGD*DIMS* MOIS 13S VHd]* ZA0 TNS LO TIN Wldi me wld owl) 

© gOhOD] *AZILAZUMI A UZISINISI * COT) ZNUVADS (97) TNUVAL 4S SV 13/N0RWL 3 
udidd’ Widd*s 

343H2°V3GIHIS 3 uv3ais = IWw31* JOIGL* XLGMOS *DAHLOS *XHINOSS =«=VWS t 


SundaHS * Wedd *ZA0 304 * 308 * JOHLAU* HLOSAU ‘WS SAUC § JLAGNU ‘33D 3n0 é 
$3399 WO HOVNS 3° UASZN3 {SO MXWS ® CNX YW INX¥R dS 1304OSJVWVS HIVKV I 


J BVAOIN 3/NOWWE DO 

$3021* OURZL® CSOU*MLSINS'udiGMZ = * a 

WLSdHS* XwWOS® MNZASZ°KWLING® XWINDS XWiGAS * 
* GIONUN* GNION® GNI2ZN*QUHIINS CNITINSULIGMN = /9ON3/NURWL OS 
(OYULId * ON 3BW 2 ANDGHS *VALIINIONG SNTiPOdwS 


(O¥0419d “9NAWO* LNOPGHS *V3LI3NIONZ SN ILNGUENS 


a 
e 
4 
ed wwoU VWetUOOu 


wuw wy 


woUvUUUUYLO UY 


ol 


a1 


LI 
91 
sl 


v1 


| 


él 


JI 


x3 UNI 


G—124 


“ne em 


A - 
ae 


4 
< 


Bere 


Ui 


Ps 
SLCSIVWVSCI-JSZLZCIZCES® -HIVW Vel T-JOTLSe CLGER OO -3tb5S. SSL T°) 6 

+ OSV31l « 

SI CSIV RV 8 9C—-3LES 196 99 29° +t DV 8 90- 34658 Bb6S29°4#50-46 Ec HUVTET*-) 2 
#+v3i 28 

a COCSIVWV8c0- JL LOS7OULE LO -bFIWW Ys 2u- dk L29e ORG 1 25 - ab Coase GOIGe* be * 


(penunuod) ‘9° anbly 


WON} w3acuO ONZ * W351 NI d5Udu ONE 
WVUNUGG 114 JAUND WOUS NOLLWNOZS tw V31)45 = HS 


UVASdHS/dHS GNI 
anni ino? 
G3033N TIANA MNVIG 1331 38 TIIA NOTIdO SIHA 
U.uS UL OD €9°OI°OIONUN DAI 
“Tl 80S 
WNL LWOD 
(APGUCNI—* The (A dUCHI—"TI-" 1 eNews 
et = HIGSAO #€N3/ 01S 2hbs eI dUEeNs 


; ONIvV4aa 
StCSIUMYVSOS—SOZLOGIGLEL® CHIVNV 86 --a9tOELES UST ° +6 D-3Z9UL IE OSELE® ) 
+ OSV3L 
e(OSIVRMYVS9I-JICEOSESDE 9° ~HI Um Vs G0- 3162655182 1° -S0- 36699 19EOSZ2°-) «& 
4 Wil °* 
RICSIVMVOECO“SE9CGIIGIGEZI* -HIVWNVeZC-J7LOVILISEE 9°42 1 - 39669955551 ° Dee 
OSDVMYSZLEGIPEIZT® LeHIVARVOECEOBCZLE 99° Z-2SGCKLELBS*S- = Ns 
WNT waCu0O UNZ * Voi Wd BIGNO Uae 
w¥U90Ud 414 JZARND WES NUTAWNO2 Cae ¥sids = 2h 


oe @ 


W°¥3i 1V¥ WVASCN/CN ONES 
30% O1 OD (2°3N°ONIZN)4I 
*T =NaNS 
OvViG MGS NE WIUIG BENS 1 OND FHL GL SONUGSdadOd NUTIS3S STH4 


NNLANOS 
G3G3ISZA TIANA WNV16 £457 38 TWIIM NOUTIdgl SIxH1 
er oc UL OD COTE S"OTHITNI GI 
Li.xV¥asd = INS 
Vai «© dAIDVI4 Hiv Vd 
Vai «2 OS VAL a JV34 
Vil @ USl = OSv5di 
INX Vn JeXWwInOs 
SLOSDUWVSOISSEIELI° 2962 Lek VUb Ve IC OC COCBE OL ES -cCOL IGE YY PCI ~) 
+ XWINGS 
SICSIVWUSSILCLOELOO° ZIT 9E“RIVNVe BOSE TleeSe CCl IS lee ot e2syoy "9180 1) 
+ INXV¥W4 
SUOCSIVNVEl TZ6SLES9° ZL PPE CHIVW VE SZISH9L L9G YI -T9SEZZI LE L6SU0IT -) +8 
CSIV RV 9680999692 ° 2966 LHI UWS E9YL JE TS09 °9972974GLI966G0 44 OSSS% =V394 
WN] €30%0 ONC * XYWIN NI e3Qou Ove 
WYU9OUSd L14 JAWND WOMA NLIAVNOD Cw Vet) = Val 


eee @ © 


wi IN X¥w 4¥ Val ONIG 
s aNnus® ete VINGVAI 
vCO2Z2 01 OD CINK WW3°2 T° 1N3I3i 
"3S vs" =t2 PD INGa 


anvau. 


(OYO19d *ONAWG 4 LNOGHS VIL} 3SNIUNG JN FLNUeTBNS 


Syeyere 


YC Ok. 


“Gd 


Serene 


Bt 
de 
ve 
SE 


a 
a 


ce 


62 


v2 
ae 
FC 
$¢ 
%2 


2 
Té 
ve 


Xai 


ae 


G—125 


zit 


39Vd 


(penuizuo)) -9°5 asnbiy 


UN 
. NYNL Iu 
WISZNI/ OHSSN4Gs WZCDHIs °.Ci = ONOLIc 
SSCILECT°OsdiIS ING & JLHLOS eIN3 =ININO 
VaG3HLewlS dHS edHSSNZ = = LNOGHS 

O3033N JVEAN1 WNE18 £337 30 VIIA NOJIdO Sind 


CWe OL O9 1° 3N*°GNICNIG1 
ON3vas «2 
SECS IVUNYV SO CT-3SZL 2012 CE6* -HIVNV eC 1-30 125822 5€8 “6 )- 42 96S06S49L1°) « 
¢ OS¥V3i 32 
@ 1 OSDV WS 90-3165 1969909 * +b DUN 8 O53 96S8886SC4% "@65,-sz0IktoI9tkzi’-) s 
. + Usl #2 
SOS IVRYVOZ0-JILLOSYPOGEL "-HIVWNVSZO-3E IZ9L OES 1°-2y- se CHSBSOISE*)}e ¢ 
CSIVNVSTEZOTZT 296 * eHIURVebSSISECISZ° 1+ tStesccyd°2- = Ws 


GJIVINIDWI-3a Jd LSAw NOLAVIAJIVI is 
3Hi * O3¥ 3B OL V3L BIMOT V ONISNV) LAH LIMIT 3OUOR SNES 


v3i « wOIVAIL HAV 

v3i « OSW3i GN BV 34 

W3i « V2i = OSVAL 

XVNdGHS sX Vi dHSexV¥ndHS ¢ 
SLOSIVNVSHCSIZIIOIO* LI COHIVNVe COZIGISI Ye °922-LL 9EVIIILGE “9SY) 2& 
+ X¥WdHS © XVedHS ¢ 

w(CSIVNV S96 EC9EZSZLS * ZOL~-HIVWVO (CS EEGY O2t 2 OH L HELLO 99 SZI1-) 2 
¢ x¥adHS = 
« LOSI WV SE S991 ZE 6995 “9G L4HIVRVS9 186 TBLZ2E6 OOH L47L VSSGITLES SHIT Lies 
CSJvw¥e9l LOZZOLSL * Z¥C-HIVNVe EC 99-92 FECHI MULT -££699025900°DSST =F3) 


Ww oNS BW3QNO GZ * X¥ndHS NI B3IGUO Cyt 
WYUIOUd L143 JAUND BOWS MOTLING? (we ahS)4 = W3i 


ws * 6GHS XV LY W3i ONE s 


XVndtS =dH5 <3 
“Mae =(€ JINN 
CCCE OS UD Ui dS 621° SHS SID AI 
"3S tva- =it DINaVM! 
WhLAGs BLS ZNIekwWGI = =XVNAHS 
03033 TIAWN WAV IS £353 34 DIS Molla Sins 
6902 Of Of (2°O2°Guicmial 
0008 O41 OS 
03G33N VIUNN MNVIG 1337 39 THA NOLidG SIM 
5698 O48 09 (T° Se WI cei 
o309 O2 UD (1°S2° QNIOM)4i 
w3u18 wGNS I 32 410 ONS 
SHS JeUd MS ods = dHSONs 


WIV4i 868 

e( CSIVNV26C-3S602919291 °-FDVNVsGI- 35 2 lt St969 *260-32994LONEVZ °-3 2 

+ OVIl 8 

e(OSIVNYSSC-3Z99SOE LOD * *HIVWYe9C-— 59 1a ZO69ZHE ° -S }- JIGBSILS SEY” da 

* W4i 6 

SlOSIVNY Ss Z0-J39LZETE SLOT °—- HIWWV 8 EO- FC Lot SLO9EL ° #2 5-H YZUZILGOY *° —3 48 
OSIVNVS09E60 LE09E * LeHIVWV¥S6 19766 1LG2°-SICIEMt ESE ed = dS 


(0s01I¢ “ON SWO* ANOGHS 4¥3293KN19N3 AN LLOUENS 


vt 06 


CL08 


i 


ted bd iD te OD 


wed 


cc 39 


ug 
6S 
as 
is 
9s 


ss 


#s¢ 


és 
4 
ts 


uS 


oY 
a 


s* 


ot 


xiQwn i 


G-126 


(penuijuo09) °9°5 ainbiy 


03% - ISALN 
dt O32 - QGI1)O0WIN 
14% C32 - GNION 
L3¢ ~-~ ZiUTAN 
G2*% - 40 ld 
03% - 339N 
03% - wii 
03% - wiuvil 
034% - JAINAl 
91S 034 -~ ZNYUVAI 
=0% 294% ZZ zud zt i zli JS 03% - TAVAI 
G3* - wiual 
03% - 81st 
03% - vViSl 
U3 - MOW! 
U3 - 3 3NSSI 
U2} - 3SVHdi 
LI - dUN03I 
03% - wolftdd 
GIt ~- HovVasd 
s% - $Ov id 
UIZ - adsQhZ 
Use - XaluAZ 
zl zCl - 4UUM3 
wu? =6E - dH$ 3 
: S% GI2 - xO J 
tS S* ‘a OF - al$2en3 
ot FELt - JIdUeN} 
Lc - XR ¢cN3 
tt =Ze - 2N3 
UJ - XwlIN3 
i¢ ie Fd - sista 
C32 - Xntn3 
is =%¢ 212 Te =61 - IN3 
st - wVvADNI 
8S 9S =69 L* he 7 - dHS9ON3 
“el - 3N19NI 
ac - ving 
¥T él Udt - i10RXn3 
Ct - @NXVh3 
i2 €<c | a OIt - INX¥w3 
OIE - 1390 
%&% JS 6t cf 4 ol O3€ - JSIVAR 
4S C4 bt Zt t2 61 Ct - HIVAWY 
#9S S&S - (06 
: eS i¥ t* re) - ~008 
S$» yy = Good 
a%* Ts - Cou09 
#8 dt - 2 JGs 
*S€ Tt ~ = 30 
26 2 _ ke - mie 
suc 174 bl - Cee 
ev 1 él 6 - eJul 
Pe ee ee er ee ee er ee ee ee ee ee Sa tet Deel Beh ih De S33NI-3dIdd ay ee eee ee ee ee ee De or ee en ee ee ee et ee ee od eee ICLEWAS 
Ell 394d (GU01I9d *ONGROD! UNUoOHS PV SLI INIENS sNILNOeEAS x 300A 1 


G-—127 


(panunuod) ‘9°95 eunby 


eT te Pre Ot ee ot Oe et eee ee ed Ed oe a ok od tah ath oh ce a 


GUIZ - Gu3sZzl 

G3¢ - J43Hi 

us 9S Ot - %2303H1 

=€% 292 sit ct =§ - H4ow3l 

%S 2s =15 bt 2% $2 a9? ——s« ST 91 =GT cl i #9 - osvai 

. UIE - avai 

ODdt - Wail 

%S es =< of ct GZ =G6Z Te | al 29] Cl a] ai - @ndv3i 
7% t% ra ts =O% 6t Zt 92 

SZ eZ ze oI il 91 | zo] s 8 ZL 9 Ovi = Vai 

ud¢ - 35301 

O32 - 43091 

ul - IAS 

+} O3t - X1LOMOS 

Ls Ot ~ 34n40S 

ec. Ode - XwINOS 

C3¢ - Wes 

wv = 9€ - wns 

24 => sCt - Nd&S 

94 092 - wUlLSdHs$ 

Ge - wUddHS 

ud€ - WddhHsS 

=94% vi - I1NOdHSs 

CS 69% i% 2S¥ - XV¥iWudHS 

VIZ = 0300 

Cote - ZAU308 

O35 - 308 

oS - NUNi3sad 

c3t - vOlid 

O3t = Wisdd 

28% v1 - O61) 

SY Udt - JQHILAO 

tt ode > HIOSAO 

: O3€ - wSiJA00 

O3€ - JLAONO 

=iS 9v1 -- 9NIWO 

Ct - w43923n0 

ODE - 135930 

4S oy 2% Tt Ode - OQNIZN 

Be L3I2 - GIJHIIN 

of ure - UNIITN 

6 pr - Q1104N 

ud - AN 


It Aatve (OdUL9d *9NIWO! ANOGHS V3ILDSNTENG JN TAnUe ENS x3 OQ0N 4 


G—128 


sit 


I19Vd 


(panujjuo)) '9°5 esnbig 


(NJOVU- ZHISOJ*NZ—- SHINISSNX = =hIHLOr 


NGLATIV4su ANesS 


VIZ-END OZ Find 
(NIDA =NA 
YIX-(NIUX =NY 


NOELVII O40 - avst CONTUNY 1 


.% 


~ 


JUNI ANG 
~*t FANSI1S 
ost Jd US 
~°) BSANDES 
$$t OL ut 
~*T- SANDALS 


T*Cet*cel (awlodAlsi 
SANE SUS 

-*T sNngeds 

scl Jk UV 

_°& =AQNGNS 

séel Js Ut 

~*t- =t8918 

USC li*sd tan rafNddl 
1 =A 


(Ieoe*® €bI9G) sInNAWAING=- 


(TaSuS* C1dLSuS) * 


( TASHS*°AUTILSWS) S & 


€ TWvetLPGVudse LOZ*CTIDZIEACTOASCLICADS ELOXS UC TIEK) SINITWATNCS 


(9Se WIOLSN awit 


IPPLSGS® CPDLSWSS COIUV SS (FIDL EDD UAS OPIS NOLS wand 


(oING* (ond? (7d 710% 19) 7208 f 


ev ad 


SIAUS (72 NGUITSNdaldl 


ls 


GasnA al... 7 
oV dU LShis ¥ San 
ivi 4HOT LG . ='\ 


693 NIVn dja t =A 


THdSUJ* PHONES * JHLSGD* SHINS * 


9€ - 82 SHUVZ* 4e3V7Z* GaUVA® 4raVAS dduex® sadgx® 
LZ - Ot 44VS5US*3V998S* BMS3D* STZUS JAC ® oCrxGas 
el - st 3A3°318S02°47V899% ahd* sn>* =1)3¢ 
6 - I © 4V150 dG aUYAVS JotFAT dattNV® faoVWV® seu TV! 


9 -1 9102 $92" 9L40x! 


WNOxNGS tuNdbo Chae 

SAPP us TAD as Ol otas*waisus’ e1Sus* 

* TASUS *WULSWSS ELSHS*® ZISNS* TAS WS SaNGuVo® 
‘ ZOwes fava’ wnagz® £97° ct2* 192 ¢ 
‘ €9A% = 29A% T9A* wNnGox® e€9x* 29x * 


UWd3* AdwWA)* ddWad* wadSD* ddINt*wodniy’ 


Vdindd* 14459* Whth)*WHdTIIs 14S 1396 § dS 13U OTN 130! TIN 1 4c 


“4 

é 

é  JUOH* GIWnd* *Ttwnd* Ctana® ¢etaru* i! 
3% ag : 


IH * SHitswltam* dw ludA® awl adn an lnda’ grled)* hl eda 
*{ZEIFIVGIS* EZEVEDBVOISS (ZEPCIVGIS* (cL ITIVUDS 


SUS‘ 4LUNIS SS TVNITS 
JI! OeG! OV 
dud dwobd* tS ahse 
OSs vius VW! aayiv 
JAVASN as hI wnt 
UR eb eA 2S USA I 
4 BAL S9I/ ROWS 
laa § 
é45 S$ 
cuga 
MNUUA 
TIX /oVvVIUX/NOwRUD 
(cYIEICV 
* (291390¥ 
WWd3* Tldnad 


—r OS @ 


*ee#4@ 


iucm* iSa 


Ym © # & & 


*¢ZE PODOVIS 2rd IGVIS* CcCEIGTGVIS* CCLIVITIUIIS SULA / NNUAL. 


w¥V39 ANTinGauNS 


a¥a0 sivLLNOeNS 


~S 


Sul 
‘gl 


Zot 
Cel 


scl 
CZ 


cTt 


ed 


wd 


i WL. 


am 


xs ON! 


G—129 


91! 


39d 


(panuiquo)) °9°9 asnbiy 


und 
Las 3B 
(EINU* CZPNG4CTING = DIG 
CEWO+ (ZIwUetTdwo = DJ WwO 
(cdBGe CZFMWSITIM £ LI 


Cer ZOeECIZAt(VIZU FD WL 
Ic PAGPEZIAGSETIAG 29 TAC 
CERXGAEZING*OETING =9 XC 
4% UL UD (€°S7°N)S] 
Ten *N 
(NDAUANK® NASINIXU- =ENING 
(INLHe IN IGVUONZ De INDAG-— NAe(INIZG =END TG 
t MAKIN DGWOONZ) O01) XGONX BIND ZO =(N dad 
AZI4* HONS 3-JHieMind =CNDZC 
Iho alsZ7QD4ONS 43 =CNDAL 
JHL @ NZ94 - Nflws = ENON 
KOLINGLMLNOD LNiWUw ONY JJ euUd 


Uv3z2 SI NSS ~~ OB3A_ 4l 
JATL1SOd Si NSS *“, ATA 4fi 
ZARLV93N SI NSS 5 Ceo KR. - a1 
SALLVOSN SAVATY SI NéLd aWiS 
AND IS @NZDSeSA901493 =NS3 
jJ3uusa ACIS 


Owus2 SI NMns Co O35 fi 4] 
JATLISUG S1 Nib as “OU ATT al 
JZALAVSIN SE NGWS °C ADA Sl 

JA1AV94N SAVMIV SI NZ2U9 SIKTS 


ARO LSeN Zo se CIN Ods Th dbaseud Ibe) = Nilwa 
g2d04 NICAL IORD) 

NIGLHSINDASUS* Wire tNDASWS FNL IS 
33dvusd WIITLGIA 


NA@ IN LUdd—-NX o 3m S UdO 4d) DAUC eA UU =NiUib 
NO11239743G LNoiS gb 3iV8 

Gece U4 OF 

°C =( NING 

°O s(N)WG 

*O =1(N) 10 

"oO stN)ZU 

°O =(NDAU 

"“O =tN)XL 

ot Gi O9 C°L*S TRIAD SI 


di JAG 2 (NI HPO SH-N Joo UH+H) =NLH 
(ihaSUd#3HL3s03}/°1 =¢i JAUO 
CET THdSOD De CON DOV UONZ DOTHAN IS #NA) #31 SLD =h1Hd9h 


w¥30 INT AM guns 


ve 


cc 
< 


) mt hy 


a 


Ww VYYLEELUY YVUYYYLY 


a9 
6S 
@S 
is 
9S 
ss 
¥% 
tS 
2s 
TS 
3$ 
>» 
84 
is 
9% 
S® 


ed 


ty 


e% 


ty 


3” 
bE 
ve 
LE 
“Of 
St 
wt 
te 


zt 
Te 
Jt 


x3aQNnN 121 


G-—130 


¢-—- $= -— 4 -— o -— 4-H -4 4H HH HHH HHH eK EHH KEK HHH OM 


ui 


acva 


(panunuo)) °9°5 asnbiy 


$39N4A%549% 


4V39 FPULTINLLOFS 


Lt mm 
1f3 


t 7 


or 
at 


Gaal 


re | 


21S 
tc 
SoC 
eee 
Orc 
yl 
ei i 
aS i 
<14 
ae | 
g4 


JIC - 
LIZ - 
Ue - 
UI - 
us - 
use - 
L de = 
USE - 
LI2 - 
Ud¢ - 
LIC - 
Loe > 
wut - 
{oy = 
Urs = 
LYS _ 
ws - 
Luc = 
ue - 
JJ - 
CIs - 
~ 2S as 
e4 7 
~ IS - 
we bP = 
C3. 
Nt - 
L dt - 
woe beast 
- 
9% = 
wat 7 
et = 
3s = 
Luss - 
wos - 
JY bee 
hao - 
Coa - 
ae hr) - 
Cu - 
Live = 
1 - 
t2 - 
bt - 
ol - 
ot - 
me | - 
el - 
él - 
€h 7 
ct - 
a9C = 


~4¢-9-%-—-¢=-4¢- 4-6-4 - 4-4-4 - 4 - HHH HHH KOH He HO HH -FH 


ajdud SAN 


34$ 1330 
4S 159 
adwad 
TdwA3 
AAJ 
wdodl) 
wad IL 
~djsJ 
lads J 
ad? 
ddnd? 
land) 
149 

aH 1Su9 
lhoSu) 
440SC9 
4tv¥SU9 
ca4dn) 
Ve ahs 3D 
ax) 
dnd 
419 
w#A1995 
30) 

ar JJ 
«>ud 
.agd 
Lead 
nliGxa® 
Od 
~Saisa 
av 4a3sd 
wo WT 
=~. Viw¥ 
ao 37VaeT 
3 UV WY 
amd W 
cSalv 
daayidv 
dtvi0e 
rIUCV 
8 
Sal 
-sl 
7 T 
~tl 
acl 

cl 

imi 


T 


Sea 
~% 


a 


leunads 


I 


BU 


G-—131 


c* 


bil 


33d 


o£ 


et 


é¢€ 


(penugued) ‘9°9 ane 


oF 


Zs =1S cs 6% 
9 S€ %€ ve 


i* 
s6 
%$ 


ts 


Yv¥dj9 ANITANGaYES 


+] 


84 
6¢ 
€4 


94 
6% 
GS 


US 


iy 
4 
6* 


SY 
67 
6% 


84% 


8s 
is 


9S 


6¢ 


L% 
I» 
9% 
L2 
e¢ 


i% 


036 


636 
T% 


Le 
9% 
cr 
$¢? 
9¢ 
tt 
c*% 
et 
et 
1% 
2: 


94% 
t% 
dae 
t% 
s¥ 
t*% 


=9¢€ 
=#G& 


=€S 
see 


=6% 


=i 
=8t 
29% 
edt 


032 - /¢3va I$ 
C22 - 3VU0I5 
O32 - #3av3S 
032 - €390¥9S 
C32 - 230v95S 
032 - 190V95S 
02S - JVS4bS 
09S - 4¥3938S 
OI2 - sdwludu 

26S - WUNL3e 
Od¢ - tave 
LIE - zove 
O03 “ Tavu 
o3t - wndGVvy 
1Ga - ava 
O32 - 3jwludd 
ONS - m$a6 
O32 ~ ISd 
032 - I3wluddd 
C22 - lHd 

zT¢€ - di dADO 

c¢ 

=Tt - ty 

=Z€ - Nix 

sl¥ - wiGiH 

262 - NIHISH 

ZzLE - NIHdSH 
032 - 400 
032 - H 

#1 - wv39 

aS - sVASNd 

ayy - NS4 
CoE - Ts9T83 
c3t - $i3las 
Od£ - O1J1uS 

2% - hiin sd 

re ] - N93 
Cds - 91270 
1G9 - 20 
03S - 9 140 
(43a9 “ AQ 
03% - 5 1xu0 
109 - xU 
O32 - Staaf 
022 - oTahd 
032 - € Tend 
vu2d2 - ZT ANG 
GIs - 9 wag 
109 - - wa 
CIS - 3 wu 
LG9 - wg 
03S - 9119 
1aQg - TW 
032 ~- w#iviwd 
032 - WV 4s0 

x 3 a0N |] 


G—132 


ol 


avd 


a) 
1 


¥! 


(panunuog) ‘9°59 anby 


avait 


WILOOadtiS 


oc 


vS ov - 19 


JIS b” 1% 


9¢ 


i*~ 


c% 


mn 
ZT 
aot 
- wf 
noe | 


Cc 
= 


ae 


G30 


6¢ 
ot 


JIE - tciZ 
JIt - 292 
CJt - ud 
ODt - whad7Z 
G2 - u2 
U2* - 991072 
J* -~ 997 
03s - diauvi 
09% - daavZ 
zie - NA 
UYItL ~ £9A 
Ct - CUA 
Ut - Iga 
Ue - WNGOIA 
1Gé - SA 
3S - d4AUVA 
3s - SU3SVA 
=¥d - NX 
Gt - CUM 
Cie - cux 
or) 3 - Ux 
et - oVvVs9oXx 
ut - whhd x 
1d ” ax 
C3 - 9310%x 
UI - 92K 
CIs - aduyx 
ec - UW XxX 
wis = dcavx 
ae - <daltad™ 
Je - LIU 
coed - Jjbhilasad 
ul? - HrusdA 
a3*% = LSV3A 
LI<¢ - daladn 
ured ~ dH 4 
L3% - 305 
Ute - clSxas 
Ht - ciSys 
udEt - T1syns 
JI€ - wGitxs 
cer) - isxs 
UIS - 3riANlS 
UIS ” [rawlS 
US - dtaiuils 
UIs - 43TVNIS 
Buc - ANDES 
oe ae - MwKuls 
ents - .dSL5 
Je - elses 
UD% - Lives 
Lot - AULSLS 
pug ~ 1205S 
UDZ - 4%3¥00S 
C22 - ec )VuIS 
x JUN | 


G-—133 


(penuijuod) ‘9° esnbiy 


sarsaezezezzszesze 99SN SJ] WGwWAS sHi FOIA KI) SSNLUNJG) === 
eo ee et et et ee et et ee er ee ee ee ee ee er ee eee eee ee ee ee eee ee eee ee eee ee 


c% ey J€ 


YV3I9 ANT AntusdNs 


te 


- Wowas 


BC = 


xX sU0N I 


NZ 


. 


G-—134 


(panujjuog) ‘9° ainbig 


eesegenence XJUNL w3adfNS escseneees 


MJUSi 4 


MOWAY 
4uWLe 
*SLISLS 


i$Vdig 
iSVaic 
iSVaid 
iSVaia 
ISVair 
15¥iGia 
1uV91L4 
JSvVaiw 
RUWWLY 
iSvVaidg 
isvVairt 
ISJ4ais 
isvdiia 
iSVaig 
4SV¥Vaid 
iSVaid 
iSV¥aia 
ISvait 
22Vdio 
sS¥ale 
SS$Vala 
LisVala 
I$Vaia 


-i8Vaha 


4$SVdl4u 
BMLISLY 
FL ISia 
SSVdit 
as,iia 
6 L219 
v JUDD 
WUT 
» OUT 
» so VS 
y JU > ID 
919 
 5GI19 
bw IWU19 
nU0519 
wou I49 
b UY re) 
wast 313 
w70G373 
vw JIGS719 
% 303913 
2 05 13 
n90319 
wKIG919 
hI30979 
wIUI13 
w20772 
a sGJ19 
 J073 
woul T3 
PUISLSE 


Jduv WV 
anuy iW 
Th SV 19 
JINUYV 19 
lHuv lV 
dj dV Vv 
say W 
Ja3v Iv 
Ala NV 
Alcil¥ 
ANIY 
uv 
WI 
LHNIV 
YAUANLY 
VAGNIYV 
dSUlLV 
ad dd1¥V 
SU a51V 
iJ oJ1¥ 
colyv 
ad TIIV 
soTIIV 
aJTDI1V 
DIV 
av AUOV 
iV ADDY 
417339U9 
aN 

bo AG J? 
3MG3¥ 
LFS 3V 
9AO IV 
4 KO DV 
+ MQ JV 
tAGIV 
72M D¥ 
CMU DY 
22M03V 
1240 Iv 
~Z AO DV 
240 DV 
ol MU JV 
vl AQoV 
L1MOID¥ 
TRO OV 
2 tl SGV 
iM 9 
tL MU DP 
ZT NG 3D¥ 
{lad Vv 
» 10 DV 
TMG JV 
uO 9 
SOY 


G-—135 


ee ft 


"= _—— sf ooee ~ 


ay 


ezi 


39Vd 


(penuguo)) ‘9°5 ani 


eeessesese XAUN!] B4dhS cesses ean 


MOWS1& 


MUISLe 


MOWWGLS 


AUTISLE 


AUISis 


Musi) o 


isvsla 
ASvaiu 
iSV4i¥ 
ASvdag 
ASVdL% 
ASW4id 
iSVdid 
ISW4Lha 
ASW4ly 
ASW4id 


_ASVASiL8 


sNIODNS 
1SV4i 8 
£SV¥d1 ¥ 
SNIONS 
isviai¥ 
isvaia 
41$SVsiu 
isviia 
ISvdis 
iSValay 
iSVai ¥ 
isvaias 
iSVslu 
i$vdaiu 
isvaia 
iSVAR¥ 
BOWL 
iSvaiw 
isvaid 
MOWLY 
AiSVald 
MOWSLY 
iSVii & 
» 303979 
®20919 
830379 
KOIWLS 
ISV¥Viid 
ISVdid 
iSvVvais 
iSViaid 
iswaly¥ 
LS¥di¥ 
LSVAL¥B 
iSVii¥ 
iSvVdis 
630972 
n 203979 
nIJUIT9 
bh D973. 
Isvijly 
LSVIiL¥8 
LSVdir 
iSViaiu 


peetetet peepee t bb et tt te 


eet 


bf 


Dd uv uv 
GNUV iY 
Wun 
INGVWY 
4 1UV WY 
LHavNY 
dtuvuy 
a uvuv 
Od I VW 
YL OV wy 
WIV WV 
SIVA 
du Dv WY 
d TOV NY 
HIV wv 
uSSAlY¥ 
dd LA WW 
diAW 
wid W 
IAA W 
4dAhu WV 
Huw iv 
Adda iv 
AMu W 
LAHd TW 
Mdtid TW 
datd 1V 
NdH dé W 
AW W 
dtHd W 
NWHd W 
LHHd IV 
djitd WW 
dJHd W 
Vid W 
d ww 
bhoON Te 
WI IN W 
ddA TW 
Hu l Ty 
Ud iH TW 
dik W 
Witt tv 
31H W 
e¥ is W 
4344 IV 
$1943 W 
‘AO W 
930 W 
ZuUe IV 
TuuQ WV 
9A uy iv 
LAUY TW 
GAUY TV 
Luv W 


3QNns 1] 


G-—136 


ez 


39Vd 


(panunuog) ‘9'5 anbi 


eeeesaseses X JUN} 


caddy s3eee REET 


MLILae 


AUWLd 
MGWSLd 
MutSic 


ausier 


4c War 


MOiSia 


4CWle 


i5V4ia 
iSVdid 
iSsvVvaiud 
rCOWss 
iSvaiu 
KOWLa 
riWwaad 
$S¥31 U 
MOISLS 
iSvai 4 
1SValu 
4$8Viia 
4SVIiz 
LSVdia 


MGTSis 


MGISir 
BOWLS 
4SVala 
aSviiad 
PL WI 
LSVaia 
AU ISLS 
RUISi a 
POWLS 
aSVaid 
i$Vale 
iSVaios 
iSvaia 
1S$V4i & 
aSV¥Vai¥ 
aSJdsalo 
IS$vade 
isV¥aiad 
JS$Vaiu 
iStila 
1Sviaid 
aSVAS1L49 
isvila 
iSVala 
isVaia 
aSVALG 
sSVAir 
1Svdia 
ISviaid 
iSvdic 
iSViaia 
4aS7did 
iSVala 
1S8Vvaiet 
MUWGad 


i8Vaid 


iSViala 
iS$V3alo 
iSVilo 
iSvgLe 


AAL3d 
S Wide 
MdV1lat 
NUV i 398 
MWi3d 
NIWi3d 
d3av¥iia 

AVis3a 
LIZZ AV 

Wi3AV 
4033 AV 
SADR AV 
ATIZAV 
AIWIAY 
dW3aAV 
aunviv 
ainviv 

ZAVIV 
OSSM4V 
UNIASY 

xjiav 

Mul av¥ 

All a¥ 

Ay3 iV 
HoINny 
BLOdke¥ 
WOUNY 

He INV 

JICNYV 
JAUV NG 
LAST NG 

aayny 
awa¥ NV 
lwa¥ vV¥ 
JNaVING 
LH UY NV 
ddav vV¥ 

Iav eu? 
Ja dv vV 
CcSUNWY 

wha 
5S hwy 
hw? 

Hodhy 
s1L0a WY 
Vi Juan 
do N\Uwy 
d WWtav 
Ho Tw 

waaay 
IM4cvny 
LABY wt 
DARN WY 

LUV 
MaavVay 


31Uf I 


“ 


G-—137 


92 


39Vd 


(penujuo)) ‘99 21nbi. 


eeerseeecaus XSONE SIGNS s288e 2484 


MUS ¢ 
MOWMLS 


MU1SL% 


MOWL 
MOWILY 


PowWsLa 
nI039T9 
isvaid 
iSV4al4 
1Sv3lu 
MOWLS 
isviaiag 
isvaly 
209719 
HOTLY 
4iSVdis 
ISVdjLu 
isvii¥ 
& 303733 
iSvialw 
iSvsiw 
MUTISLY 
iSVdaiag 
ROWiA 
AOSLY 
BOWAYW 
MONLY 
iSvsid 
AC ISA 
i$SvVdiz 
ROWLY 
A$SVAdiad 
AOISLYS 
MON LS 
ROWLEY 

uv39 
4SV4i 4 
iSVila 
PuUNS1a 
ISV3i¥ 
mOW1 4 
FOWL S 
MUSA 
MOWI148 
MOI LY 
AOWLY 
AOWLY 
BOWLS 
MOWiIY 
iSVAL¥ 
isvii¥ 
ROWAN 
LSVIL¥ 
iSV¥Vilu 
SSVsiu 


ASVILY. 


iSvaiu 
iSvaly 
4SVIL¥ 

ava 


4009 
wd 
SSM) 
4d 109 
Ova 5 
nia) 
4S 1HG) 
1HO? 
d$ W409 
403 
nda? 
JLNIO9 
NIG 
a2 
35438) 
Adi3e2 
Ng 2399 
411399 
N14389 
3989 


43 ZAVD | 


MNT AWD 
Aut) 
Muy) 
ATW) 
NVW) 
MHI Ww) 

€18 
218 
118 
ere 

WL AOWY 
WL AOwWS 

wae 
$19 
66 a 
ion 
Lewna 
zw 
ilw 
a3 
160% 
1zoe 
110 Me 
dd uy xa 
ud WoW 
x5 14 


wd4rzlea 


4048318 
¥I1G 
dd 1918 
dd 1318 
IWI18 
$TII58 
Pl.) 


2G0N 1 


G-138 


S2l 


39Ve 


(penunuad) ‘9°9 aunbls 


seueececes XIJON] BIGNS #4294659 808 


MUNISL a 


ASViis 
4S5V 41% 


MOTW1LS 


MOVWSLS 
MUTSLS 
BUISILY 
iSVaiu 


HIJSia 


iSvaia 
4I$vdila 
4SViiu 
isvile 
PUTSIS 
wI0919 
w3G3919 
6309159 
w3G919 
20979 
ASVSi¥ 
aSviis 
iSviaiw 
AGISis 
sOWwSi¥ 
MOWLY 
n30913 
4SV41 5 
isviia 
w20319 
oS TV 
MOWLS 
isviia 
k3I0913 
iSV4ALU 
iSVdi a 
1SVIji¥ 
hIGI7t5 
1SVIL¥U 
wI09 13 
®I0919 
iSVailce 
iS¥sala 
iSvai¥ 
uv39 
i1Sviaiu 
ASVale 
303975 
w30973 
1svaiz 
i$VWai¥ 
iSvsid 
ISWiid 
isSVAid 
isvaiu 
isvaiu 
AOA 
WI09 71) 
k 309713 
isval¥ 
MONS 
MOISILY 
MUWSit 
MO1Si da 
isVaia 


M178 139 
SSmul) 
ydA¥ TD 
OVAa TD 

Wu WD 
Xwd 12 

d 13 
wot 

d INT) 

X¥Vn 13 
$$aiqi9 
dd M173 
ovatdyy 

N179 

Mui 13 

4% 33 

39119 
1S1H 13 

iH 12 
2409 
1419 
379 

And 1D 

130 T3 
#3G3 15 

JAV 19 

iw 
Hd W 13 
4H WD 
90 W 13 
VW 

dganvV 119 
lav Wid 

Q¥80H)D 
¥YA1999 

Mud32 

M143) 

1a) 
wIIAOD 
IS LAQ) 
1AQ3 
4xS$a) 
41SG) 
$SMud3 
wdAUG) 
Owed) 
Nwdd 
$N 14609 
dad 

LA0Q) 

Nuo0 2 
0 7WWOG) 
iA~NOQ) 

N1003 

44009 


i O0N 1 


G-—139 


921 


Vd 


(penunued) “9°5 asnbi4 


seseaesese XZOK1 BAcNS +3848 84528 


ROISLY 


MOWst 


nI0I19 
MC We 
MALISLo 


ISvsivz 
iSvVvsaidad 
1SValu 
iSvaiu 
ISVWsitd 
1SV¥aia 
iSv4ais 
iSViia 
MUISLY 
iSviiv 
iSvais 
iSviiu 
i1SViia 
I$Vaia 
i$SVS13 
iSViid 
MOWSLS 
KOTSi¥ 
MOS 
BOWLS 
MOWS1Y 
isviil 
iSv3i¥ 
aSVdiL4 
iSvdsiuv 
iSvVdild 
ISVisis 
1SVIL4 
4SVila 
AOWLS 
isvsly 
L$S¥aL4 
iSvaiuz 
1sviaia 
MOWLS 
WI0919 
i$Vaia 
MOWLe 
MOWLY 
iSVAL B 
LSVdi 
sOWL4 
30979 
MOVIL Y 
iSvVaia 
1SVIi 8 
830973 
n30979 
SSWAL3 

dS T1¥ 
w20913 
isvaiu 
48VGi4 
iSvaiu 
wIUI9T9 


%244909 
‘23309 
¢2430) 
12430) 
023309 
23430) 
6143U) 
814309 
£1430) 
914309 
€1430) 
Z14309 
11430) 
314309 
1430) 
MSN 
NUN 
NYOND 
NON) 
30ND 
NIND 
¥INI 
ud3N3 
W4n 
THN 
s184N2 
1184N9 
YI VAND 
WVINI 
36 
MuSwWd 
ASe3 
SSmMUND 
OW AYW 
NUWD 
dw? 
MOWD 
NUWD 
4063 
SSM IW 
OWA TW) 
NW 
dSvaw) 
aT. 
wiNIWD 
TLNIW 
w2 

- ty 
04377) 
170 
4U24 19 
#09219 
MS 12 
Au$ 1) 
d$13 


3 UNI 


G—140 


Azl 


IfvVad 


(penujwwo9) °9°5 anbi4 


seseceseses XFION] GIGNS seueaeeeste 


MOWSi4 


isvValda 
ISVaLa 

dS LY 
®20919 

aS VV 

dS 1lY¥ 

dS T1¥ 

dS 11yV 

dS TLV 

dS TIV 

dS WIV 

dS uv 

aS Vy 

dS 11V 
®IUIT) 

AS UY 

aS TV 

oS TV 
n 30919 
nh90979 
w® 30979 
30919 
® 90979 
wIGI13 
bh 203979 
KI0973 
® 309729 
«890913 
hr 309713 
wIU979 
e309 75 
b. JO313 
v JG913 
w 309749 
wIU379 
wI0I979 
nh 203713 
iSValbu 
BUSI UY 
MUISLS 
MOW14 
BMOWLY 
iSviala 
MOWLY 
ISV¥Vsi 
4$Vidi Ul 
isv4aiu 
1$Vila 
AOC SAS 
MOWwWid 
AOWILY 
MOWLY 
MOWLa 
aOwSia 
MOWLY 


c¢tee 


2+ Sn03 
17SNuUD 
J9SNOD 
7SNQ) 
6¢ SNUD 
ae SNUD 
ZtSNOD 
9t SNOD 
StSNOD 
%ESNUD 
CeSnG) 
Ze Sn? 
Te SNOD 
JE SNUD 
€SNOD 
62SN09 
8ZSNJ9 
£2SnNO9 
92SN09 
SZ2SNU) 
¥2SN09 
€2Snoyd 
22SNO0) 
IZ2SNOD 
JZSNUD 
2SNGD 
bI1SN03 
¥ISNUD3 
ZTSNDD 
FTSNOD 
SISNUD 
YISNOD 
CISNUD 
ZTSNUD 
TESNJD 
JTSNUD 
1SNO2 
643059 
84309 
£3309 
94369 
$430) 
¥3305 
$€ 4309 
¥€£4303 
€€4309 
2€330) 
1€330)9 
%&330) 
£3309 
62 4309 
8234303 
£24309 
924309 
$2330) 


330A ] 


G-141 


(penusju0g) ‘9° a4nbi4 


seazessece X30F.] 


diGNS *@eeeaergase 


MOWILG 


MUTSL 2 


MOTS1 
MOWI1S 


MOWI1t 


i$vVdia 

avi) 
MOWL 4 

avid 
ASVIL3 
iSvwaiu 
iS$Vaidg 
LSVdi4 


MOISLa 


MOWLY 
iSvalu 
nh 03979 
ISvais 
iSvaia 
30979 
1ISVSdi B 
aSvai 
ISVail& 
1$Vaiwd 
ASVILG 
ISVsia 
isvaid 
iSvVdiLle 
dS TV 
aS TLV 
®Ju319 
oS TY 
dSUly 
as Ty 
1Ssvsly 
Svala 
MUWMLS 
MLISLS 
MG1S8i¥ 
MOWLY 
AOWiy 
8 IG979 
MUWSILY 
AOWWLY 
MOWLS 
KOWLS 
MOIS) U 
BOWL 
MOISLY 
MOLY 
AOIWLYS 
aowsid 
20319 
MOWIY 
BOTSia 
BOWL 2s 
MOIS14& 
MOWL UY 
MO1SA 4 
1S¥V4di¥8 


WZS09 
341809 
iS d$02 
In dSU9 
wy 1309 
MISO) 
gNISOD 
WIiSOd 
410803 
31¥S05 
Te-L NOD 
6SNOJD 


TSSNUD 


VESNOI 
gSNO2 


-6LSNO03 


8£SNO9 
L£iSN09 
ILSNDD 
SiSNUI 
¥iSNOJ 
€iSNn03 
eiSNud 


“TLSNOD 


Ji SNOD 
LSNUD 
69SNO2 
¥9SNUD 
LSSNO) 
99SN02 
$9SNUI 
¥ISNUD 
t9ISNUD 
27SNU9 
T9SNDD 
09SNO9 
9S$N09 
65 5N09 
8$SNO) 
isSNOD 
9$SNOD 
$$SN09 
¥$SNOD 
£SSNO) 
ZSSN09 
TSSNQD 
3$SN09 
GSNOD 
69SND) 
BYSNUD 
L°SNUD 
99SNn09 
S*SNDI 
*4SSNO) 
€¥SNOI 


i uN 1 


G-—142 


(panunuo) ‘9°9 asnbi4 


eeeeeesees XFJONI YIGNS settee eaes 


MGWSL& 
MiSs a 


mOWLs 
MOIS Le 
MO1S1Y 
MUISLY 
MOWS14 
IS$valuy 
iSVdaiu 
iSVaida 
iSV¥dloa 
iSVaid 
mOWLS 
hOWLY 
ISVdid 
ISVala 
MuUSLY 
LSVILU 
iSVsig 
iSVialda 
ISViaLa 
ISVdi ad 
LSvVaia 
iSVaia 
iSVaiu 
MUWSLa 
PO WLS 
iSviala 
isVdaida 
iSvdila 
ISVaia 
aSVdlau 
iSVdig 
iSViiu 
aSVii & 
BOWL dA 
MOWLa 
ISvdiiw 
iSvVdia 
i$Vsiu 
isvijia 
LS¥iais 
L1SVWsl 4 
iSVsid 
iSV3al¥ 
iSVala 
iSVailua 
ASVdi B 
iSV¥ailwu 
ASViid 
1SVsiu 
iSvVaia 
isvile 
iSvaia 
iSW¥did 
iSVaiu 
1SVdilv 


7T dadU 
€t xnga 
21 we8d 
TE wWagd 
JUXs82 
T wudd 
22vVI 
T3V4 
OlIVI 
11733V9 
dnt 2) 
W129 
AS LAAD 
LAA) 
NYAD 
GWA? 
ddwWad 
TdwAD 
Tw AQ 
a1 Gwal 
VWtnwAl 
al VwAD 
VIVWAD 
K TAD 
4A) 
LVAD 
LA WAL 
gusid 
41813 
WddulDd 
W439 
addlio 
Be oe 
danny LJ 
4wnyi9 
wi $3 
wddS$2D 
16389 
13$9 
aw1d3S$) 
WeaAsd 
wivds$) 
Wv4as32 
udd 
daddy 
ddwd) 
IdWd3 
Ind) 
dlundd 
Tltwal 
dl Vwd 3 
WVwadTl 
143 
dlHd) 
dH ZS) 


J Q0N 1 


G—143 


| olteal 


ot! 


39Vd 


AOSIY 


eeeeeecess XIGA] BYIAIdNS sessessese 


asvdaidg 


MOTSLY 


ASV ALY 


®I09179 


iSV4ai¥ 

wv39 
iSvaia 
iSVILU 
3G 979 
SSVdi¥ 
iSvalu 
iSvdig 


1SV¥al 8. 


isvaia 
ISVIL4 
iSVdL¥ 
ISVAi’ 
1SvVdi¥ 
‘dS 
iSvai 
ASVALY 
dS UV 
iSVSi¥ 
AS¥ai¥ 
LSV4IL¥ 
MO1SSY 
ASVAL®¥ 
liv 
LSV¥ai¥ 
aS Uy 
SSV4i¥ 
aSVai¥ 
w30973 
iSV4i¥ 
iSvale 
ds WV 
suy 
ASVsi¥ 
ASV4it 
iSvaiw 
HOTLY 
SSVaiu 
w30919 
aS1lv 
iSVai¥ 
dS UV 
aS UV 
#20979 
#309719 
#30973 
wI0919 
dS WY. 
dsuy 
#90975 


1I$Vaid. 


iSVaL¥ 
iStd1a 
MOWIS 
KOWAL 


poet eveepavtprepet tb ebvedau 


sees 


bf 


0$di 1 
w 
wvSIG 
wv91a 
aq8g0i90 
YiV 730 
Wv1d0 
W630 
ud$ 130 
W5 330 
unw i130 


4149130 


743130 
A13130 
130 
02930 
HéSN2a 
$w2a 
6S N30 
vOuN20 


4S WG 


9 20 
VG td 
wna 
nd$ 190 
5190 
d$¥19G 
vaul00 
W130 
4$ 1790 
v3 1790 
v190 
$030 
654020 
vaua20 
45 W230 
930 
va 1030 
391030 
v930 

@ ¥¥s0 
emed 
L»weo 
9 wudo 
s vuad 
¥uveo 
€uved 


.té weed 


O2 ¥uGG 
é ¥¥OC 
6T NBad 
Ot Wega 
Lt wuea 
91 wugo 
st sued 


J3QNnN 1 


a 


~, 


G—144 


el 


ava 


eeeeseetes XIJUNI dAdNS tseeeeeees 


MOS2d 


MOWLY 
MOMSI 4 
MOI’ 
iSVdla 


MOWS1% 


MU1Si38 
L1$V¥aia 


mOWL4 


AO WILY 
iSVaiy 


Mulla 


MiIWGSiY 


MOISLY 
AOWNLY 
1Svalu 


MOWLS 
MUISLS 
ASVdib 


BOW Ae 
MOWLY 
ISVilza 


ISV4L& 
aGISi 4 
MOWLE 
3N19N3 
AOWSL4 
INIONI 
iSviia 
LSvalu 

¥v39 

uv3i9 
aSvVailu 
iSVaia 
aSVsaiaz 
ASvalu 
4ISVIizB 
aSVdi¥ 
1Svalu 
4SV4L4B 
ISvaiz 

ava 

uv3i9 
iSvVsaliu 
iSviit 

uV¥39 

u¥i9 
iSvaia 
Isvaiv 
i$Vilo 
iSvala 
iSVdio 
41SV3i di 
iSvaid 
ISV3a1u 
iSViia 
1SVaiu 
iSVS1¥U 
sSViiv¥ 
iSVWVdia 
iSVila 
AUITISLY 
iS¥aid 
ISVaia 

uv39 
LSVILY 
LSVSi% 
iSviai¥ 
iSVail¥ 

uv39 
iSvila 
4Svaid 

uv39 

¥¥39 
iSVvdaiu 
4SVAid 

uv3d 


T4AN3 
usin 
Vind 
40 AX U3 
ZNXV HS 
INXVHS 
JINz ZO 
InN42Z0 
9720 
7G 
INYAD 
LWwaQ 
9wad 
Sw AQ 
yu Ad 
€wAGd 
ZwAO 
TwAd 
dh FAG 
9740 
AQ 
Jd xO 
IN 1X0 
9 1xG 
xg 
¥3$0 
€3S80 
24580 
1380 
4380$0 
iwdO0 
Saudi 
Sad 
Rat 
cwdd 
cwd0 
TwWdQ 
vi Ad 
VAULO 
4 A0Q 
INUNG 
JN ING 
9 INQ 
%4N0 
£ING 
2 43NQ 
13N0 
NG 
INBA 
IN 140 
9) 1300 
ad 
Inu WwW 
JINVW 
91710 


3 Qh } 


G—145 


cet 


39Vd 


(penuizu09) ‘9°9 esnbiy 


sacennnese XZON1 YIONS +9848 507% 


mOIW14 


AU ISLS 


MU1SL& 


AUISia 


MAOWit 
MOWiLE 
MOW1 
MOWIS 


ASV4L4 


ASVALb 


4Svisilu 
iSVsiv 
iSV4l & 

vas 
ASV4l¥ 
wI03979 
ASVsivd 
1S ¥Ijl¥ 
isvait¥ 
4SVii¥ 
41SV3i4% 
isvila 
LSVal¥ 
AUISIY 
MOUTS1L1Y 
INISDN3 
3NI3N3 
iSV¥ailu 
isvaia 
ASvVvair 
iSV4di zu 
3NION3 
isvile 
LS¥ii¥ 
iSViida 
iSV4iiu 
ISVILB 
iSv4i 
MOIAW 
iSvsiv¥ 
iSvila 
iSWai a 
ISvVvaly 
4SV4Si¥ 
iSvialad 
ISvsal¥ 
iSvijl¥ 
LSval¥ 
iSvViala 
ASVAL4 
INISAN3 
MO1Si4 
INIDOAS 
MOLY 
3NI 9&3 
INIONS 
nO Wis 
3NI9DNS 
JNIDA3 
JNISAZ 
POWiIU 
3a W193 
1SV4lu 
iSViiB 
iSvsaia 


‘| 


bY 


ddNI 4 
9I0NI 4 
314 
W294 
n3a 

| 

iWA3 
9waAl 
SWAI 
wWA 
€WAI 
ZwA3 
TWA 
Wud LO A3 
XnidAa 
10073 
Hs3 
9383 
€34$3 
2383 
14383 
xwO3 
Uds 2d3 
wund3 
WwAd3 
1 udi 
WUvid3 
jddd3 
uwdd3 
alda3 
iwe3 
9udi 
Sud3 
oud3 
Cadi 
cwa3 
TwWd3 
wi d3 
wud? 
we AnO3 
wiS2nus 
234c08 
14d0283 
XnWzNI 
2u3 
wsta 
Xut nz 
; ¢ =| 
WAS 
ASoi3 
3niSu3 
9n 
*4N3 
€4N3 
23N3 


adh | 


G-—146 


tcl 


INV 


(penuruo9) ‘9°5 aunbi4 


seeeesedes XIUNI 


MOWSLE 


YIDNS seseeegses 


MI1Sid 


AUTSia 


A1SVala 


MOWSNi& 


sSVait 
MUISLld 


aSVaLv 
MUWGSL& 


AUISLeS 
MCIUSid 


POLS 
AOW1 


3NIONS 
AOWLY 
MOWs a 
mMOWA4 


MUWWSL & 
MulSiad 


MOG)? 


PROWLY 
KOWia 
KUISLS 
MOTSLY 
MOTSLY 

vuv39 

a¥39 
ROW LY 
ao1sia 
iSViiag 
isvdia 
ASVaid 

uvas 
IS¥IiLz 
iSVALB 

a¥v39 
iSVaia 
iISVila 
MO1WSAY 
®3U09 19 
4$7ikU 
isvaia 
ASVilz 
ISviiu 
isvilw 
1SViia 
iSVsaiz 

uv39 
iSv4al¥ 

wv39 
MUTISAY 
ISVaia 
LSVi1 4 

avis 

3v39 

avid 
iSvVdala 
1SVdid 

uvao 
bIGI19 
4SVSi¥ 
iSvily 
isv4ia 
iSvdia 
MOWL4 
ASv¥Vily 
RUS 
isvaid 
aSVGiw 
AOWLS 


iSV¥il a. 


MOWLY 
ASVsida 
iSVsaiz 
iSV4iu 


91H 
OSH 
dN dH 
dH 

GH W 
N3IH19H 
NI Hd9SH 
¥Yad39H 
3144594 
Wi widd 
dJ¥ 10H 
WV 10H 
iGGH 
Q0advH 
GO T3¥H 
H 

w3awd 
AI 
419239 
4¥A339 
339 
wuv35 
44199 
avivad 
dauvlv9 
sWwtyv9 
dV ivv9 
wWASNAa 
LuOSs 
NS 
HIVASS 
wagiss 
13a1Sd 
oe) e-F | 
Sid] US 
JL31 US 
dWyuON3 
lavONG 
Nes 
$9vV 14 
Z7r4 
AATS 
xxt4 
udZZI4 
ZZ1i4 
Yd AALS 
AAI3 
(ezxda 
O2Zxia 
ad ZXI3 
d2ixi1la 
XXia 
anJddia 
laGal 4 
dl4 


G-—147 


(panunuod) 9°5 ant 


eeeeogeesee XIONI 


MO WS1L% 


J3dNS Be eetenter 


isVaia 


WI0D 749 


ROWS 18 
MOWS1Y 


aoOWwdsst 


MOS1 & 
INIONG 


BOWL 2a 
MOISLY 


MOWLY 
MOWit 


iSVaiv 
isvdid 
JINIONS 
JINIONS 
JNIONS 
JNIONS 
i$svdiiu 
iSvVsaiu 
INIONS 
3W19N3 
dS TV 
MOWLS 
aowsla 
iSv4al¥ 
iSV¥VIjid 
wv39 
LSvil¥ 
MOWLE 
iSvsaiw 
ASVAL4 
ASVILU 
KOWAL 
isviid 
h30913 
BOWLS 
MGOWSAt 
iSVAi 
i8vdaia 
1Svaia 
HOWL SG 
iSV4i¥ 
HOW) S 
sOWL Sa 
AOW:AY 
MOWLY 
iSv4iu 
1Svils 
iSviia 
BOWIE 
MOWLY 
iS¥ijily¥ 
4SVSA4 
IiSvilw 
iSvaia 
iSviaiu 
ISvViiw 
ASV4lau 
ISVI1L¥ 
HOWILY 
isvdia 
isvala 
iSV4iu 
isvaiw 
uv39 
uvs9 


110 wU 
100 wu 
QNI ZN 
OIHLIN 
GNIIN 
G1 1GAN 
GAN 
LSALN 
GIGNUN 
QNION 
1d0N 
433N 
NOIN 
3$0 TIN 
av AIVN 
N 

int 
aeiuin 
NY ds 
¥jsnNOw 
uve 
Wiuif 
r 
Inaval 
WiBil 
TUslsl 
91S] 
144193 
waasli 
GiSl 
avisi 
vViSl 
ROIS! 
393S1 
INAS at 
SONS di 
NV dI 
dALINI 
341 
OND Di 
a taatH 
with 
QwWiITH 
TIM 
width 
1a tH 
OIG AH 
_NBIGAH 
J RH 
adv AH 
TW RH 
TWAS dH 
WIULH 
NIH 
NIGIH 


I qaa 1 


G—148 


stl 


Vd 


(penupuod) ‘9°9 esnb!4 


POTS 1B ASV Ii avid 


xeensegases XJUN] YAChS teesencanse 


«30319 


iS8V4i4 


ISVsiv 


ASVaid 


MOWS4 


MUTSLB 


MUISLY 
AUISAS 


MUISLS 
MOS 4 
AOWL& 
AOWIN 


MOWL 4 
MOWLSG 


MO1Si 2 


ISVdi¥ 
MUISLY 

dS TLV 
MOWLY 
MOWMILY 
wI0379 
AOWLA 

uv39 

wv39 
iSVala 

u¥39 
isv4aia 
4Svaia 
4SVAL¥ 
1Svaiv 
iSvdaia 
AOTSLY 
iSvii¥ 
AUTSid 
iSVsiuw 
IS¥ilu 

a¥39 
4SVIL9 
ASV4L¥ 
isvaiag 
iSvaiz 
4SV4L5 
4Sviiu 
ISVdid 

wv39 
ISVsaid 
LSvdaidz 
sNI19OWS 
MOWLY 
4SVsaiu 
sNISON3 
aNIONZ 
isvaid 
isSvVilu 
ASVdid 
ASV4i¥ 
4SVIL¥E 
isviiu 

8¥39 
MOwWLY 
ISvValz 
SS¥VS1¥ 
MOISLY 
aNI9ONI 
iSvValu 
1SVdis 
1SV3i4 
ISvjly 
1SVSL¥B 
iSVsala 


4 


asndoca 
INJAS3 
Nuttisjad 
dusiad 
u3S3u 
90010 4 
169a 
Wva 
avy 

¥ 
anludd 
UUNnd 
NUNO 

yw INS 
NINO 
4SN90 
4$40 
© 

1Sd 

ud 

Od 

Jnl dd 
dd 
ound 
NUNd 

u INd 
NINd 
ZAOI a 
Id 

Idd 
LiSN9Sd 
wOlLId 
OdOl id 
Jd 

d 
WHLAD 
HLOSAO 
WI 10 Au 
Zi1A00 
AATAQO 
XX] A00 
4S JA00 
¥SGAOO 
di JADU 
JLAOND 
36S00 
185 WO 
*$3UN0 
SN2 HO 
d393K0 
1329300 
av93w 
Ww93 80 
V¥93W0 
uldwa 


Jub) 


G—149 


9c 


35vd 


(panunuod) 9° anki 


saeeseeese ANION] YIGNS 298888 HR8 


MGIWILY 


MOLE 


MUISIS 


Mow 
AOWS13 


‘AOIWSLS 


MOWLY 
AGISLS 


4SV4aia 
MOIWLY 

uva9 

uv39 
ASViaiv 
AOVWLY 
JINIONA 
iSvsis 
AUWSL& 
INI ONS 
3NI9N2 
AOUTSAY 
4Svaiys 


ASVaie | 
mtiry: 
ASV4L¥ 


1Svai¥ 


uv33° 


uv39 
iSvVvsai¥ 
iSvsaiu 
iSVsai 8 
ASVAis 
aGowsi’d 
MOWwAY 
3SV4A1L¥ 
ASVaLa 
aGISiy¥ 
iSVaia 
AQDTISL¥V 
AUISLY 
AGISir 
ASVALY 
AGWSLS 
LSvai¥ 
AaOosi4 
1Sv4alw 
iSvaia 
#OWLS 
MG1WS18 
iSvaiu 
iSvaiv 
iSVIi8 
ASVaAl ¥ 
iSwaiu 
isvai¥ 
ASVala 
L1$vaid 
ASV3i2 
ASVALY 


ASVAi &. 


iSV4i¥ 
iSvai¥ 
ASVSLS 
iSvild 


_* 


re ea 
peuvvperreet eevee ene 
Bios 


baebopet t 


t#oeovoeorvoeev Prvesvnrtet te 


wis 
us 
AWSI1S 
AwOts 
vusis 
AHS 
BAS@HS 
auddHS 
WwddHS 
ANGEdHS 
XVMGHS 
ab 
RINNIS 


ates 
 -3USMOS 


nwWa3S 
Tasas 
asas 
238 


T3s | 


1382338 
130V35 
aUS305 
4V348S 
9813985 
ABiZOS 
we i3GS 
AU138S 
NUIeS 
A3ZAVS 
ANI AVS 
AuWws 
NUWwS 
ATWwS 
ets 
AHI WS 
SSvdiu 

Ziws 

Tiw 


sds 


WALO' 
OveLow 


ZADS 06 
308 


= We 
NING 


x3Janmi1 


G—150 


del 


49DVd 


(panuizuo)) -9°9 asnbiy 


seenessence XJION] D3dliS ses eeseee8 


MUISLa 


MOWL 


KO WS & 


MUTS1 4 


MOI Y 
MUTSL& 


MUTS1LY 
MUISL2 


AOS 4 
MUSia 
MOWWLa 
MO1SLY 
KOWLY 
MOTSAY 
MOIWSis 
AOWLY 
AOTSI¢ 
MOWALS 
MOWiY 
MOLY 
PC WSAd 
MCWie 
BLUSLs 
MUWSLa 
MOWSL& 
iSV4iia 
41SVsaia 
1Svaia 
MUTSIY 
MCWSA18 
AC ISLS 
AUTISIB 
4SVIi¥ 
4S5¥iS14 
iSviala 
1Ssvala 
1Svales 
iISVdia 
isvVvdiez 
ISVaia 
iSVala 
iSvala 

ava 

uvid 
3NI9ON3 
3NION3 
MOUSi 4 
4aS$Vaiz 
AOWLY 
isviix 
ASVile 

uv39 
MGWSLY 

ov39 
4SV4iu 
iSviilu 
iSvVala 
iSvdiu 


aSvalu. 


KRUISLY 
mOTWLY 
1SV4LU 
SSVdalu 


{ 


9S 

6¢ 4S 
ve XS 
Lt ys 
9E NS 
SENS 
EWS 
Zeus 
VTICUS 
UTE NS 
WE MS 
IHTE WS 
dJE AS 
JVWOE AS 
VIE NS 
THE NS 
Es 
cous 
tZaS 
J2MS 

2 xS 
OINS 
TNS 
Ooms 
6MNS 
SAMS 
LANS 
9MMNS 
SMS 
oR XS 
&M xX» 
CmMWS 
JTANS 
TANS 
TaS WS 
isms 
ud WS 
Na WS 
LIS 
MYIS 
3lS 

at ZN1S 
WZNIS 
JHINIS 
ISdNIS 
1HdNIS 
AV INIS 
MINIS 
anNINIS 
WINES 
SOINIS 
4iGNIS 
SWWNIS 
AIS 
adv ls 


4q0n | 


G-151 


_ (penunuogd) ‘9°9 esnbiy 


eseeseesse XJGNI GYAGNS *4eHsaHeHZE8 


AOISL 4 


MOLES 


MO1WSLY 
iSVaia 


MOWI14B 


MOWSILS 


MUSA 


MOWLS 
INI ONS 
JNIONZ 
MOWLY 
MOWLY 
AOWLY 
iSvValag 
AOWSis 
AOTSIY 
isvai¥ 
KMUTSLY 
iSvala 
MONSAY 
AOS. 
HOWL 
1SVai¥ 
KOWSAY 
MOWSLY 
AOWLS 
MOSLEY 
BOSIV 
aOWLS 
nOTS3 
iSVii @ 
aNISN3 
JNIDNS 
iSval¥ 
moiwsi' 
nOiWsi¥ 
KOTSLY 
SNIONS 
iSvsai 
MOWLY 
LSVALy 
ASV3i¥ 

dS lv 
MOWAa 
ASvVv3ilu 
4$V¥siu 
novws.AY 
aOvTsSi¥ 
iSVsiw 
maOWLY 
ASVIL4 
AOTSLY 
MOWLY 
AO'Si 9 
mOWSAY 
AOWWSLS 
ao UI da 
MOW1-3 
Ao WwLY 
MOVWILd 
MOWLAY 
MOWiS 


'tepboea 


uvai 
anoval 
vai 
$9301 
43094 
d3VAVi 
AANVA 
wurwe 
www 
‘sfvi 
wi 
WMV. 
enizs 
Wwizs 
29 1S 
5 1AS 
WAISAS 
WASAS 
@VASAS 
war is 
wwwis 
weidss 
wIOSss 
961 AOS 
xLanN0S 
IkHL0S 
MYOS 
JuBOS 
wS200S 
eaves 
XaTHOS 
AWS 
INS 
muai0S 
40$ 
Wwods 
OI1ds 
dindS 
wd 
wus 
ANS 
VS 


Jv 
ows 


ous 
ams 


ous 


vous 
eens 
Zeus 
Teas 
OF WS 


3qanm 1 


G-—152 


(panunuod) ‘9° anbig 


eeeececese XIUNT HIGNS +444846 482 


Mu1S4 4 
MUIGSLS 


MOU1S1L& 


Molsid 


ALISLS 


MUWit 
MUTSLs 


1S¥41i8a 
ASVALo 
iSValia 
iSV4aigs 
i$Svaia 
iSvaiu 
LSV3i 4 
iSVaia 
1$Vaio 
ISVdia 
AS Vai 8 
1SV3aio 
advvVal du 
IS%sio 
1SVdi 8 
ASVsalia 
iSVala 
iSVdalc 
isviala 
MUWSia 
SVs & 
ISvaia 
MU Isi a 
MUISLY 
MOWSL8 
BROWS a 
48Vaiv 
iSvalz 
1$¥44% 
isvaiu 
aSvValt 
aSv¥iict 
iSVijia 
L1SVair 
sS$Vaia 
MUISLS 

u¥¥39 
JNIUNG 
BOWL 
MOIWILY 
&Gsisd 
4SV4la 
iSVdib 
AOL e 
ASVAi¥ 
iSvial¥ 
MOTSid 
sSV¥dia 
LSVsalag 
MOWLY 
isvala 


iSVald 


Isviiez 
anN]ON3 
aniOKG 


ClHwdl 
2iHwal 
LHwYl 
o¥HWai 
BEHRUL 
LdHWal 
PeHwal 
ydHwdl 
dH ai 
tsHwal 
ZdHhwul 
idHwad 
NJJwWadl 
72aVWds 
CuvWadd 
Zuvwul 
luvwal 
NIV aL 
ak 
oSdi 
sOu0Nd 
WwOk 
CJUNL 
TIVNL 
LISMwWL 
JI9MAL 
21GHAL 
Tldrnad 
JT dH ms 
W 
e391 
13914 
Alavsenl 
JVULAL 
IV WHI 


JiFHEL 


aHL 
WOIAL 
gWodl 
yWdsi 
yumdis 
St WY3L 
Ww i 
twit 
aéwWuda 
Wwuit 
cndal 
slwudd 
Vwail 
Ladi 
Tdwuji 
LlonWwads 
Td wud 
Hi7Vi1 
osval 


1Q0Nit 


G-—153 


(penuiqwo >) '9°5 asnbig 


iSV3i1 4 LALIWA 

MUISLY BIN TVA 

MOWiLY TNA 

LSVIdiL SA WA 

iSVsSib Aud WA 

4S¥Vdida 41 TVA 

MOTSLY ASVdid A 

isvdaiw SAN 

ASVdL¥ acuin 

iSvil¥ osn 

AOWLY ASVAlLa O38 ¥3S”n 

ASVAi¥ osaw 

isviia wanaNn 

iSviaiad Ren 

AOWSs& ASViid dany dn 

ASVdiia Sou 

MOLY ISViia ww 

AOTTSLY isvalia’ wien 

4SV¥ai¥ue - wd Twn 

MUISLS iS¥Vdi¥ = wn 
MOWiids ASViALb uv39 - 361 NdN . 

isvaia - an 

4SVIL¥ = OSA 

iSV¥sai¥e - wah mM 

iSWal¥ - Aw 

SSVSHL¥ = inn 

4SVaia - asnan 

i$Vdiad - n 

BOWN’s - #94378 

BOWLS < $1371 

MOWLY - vi Zi 

aCISL9 = £i3Zi 

: MOWLd @- 2,571 

AOWsAY - Ta3dZa 

MAOWiIs - Ous zs 

AOISisd - SAWASL 

4SV¥ai8 - JALBLSL 

BOWAet - SGOMMUL 

ASVALY = S9ORWaL 

Lsvdiu - L9ReuL 

isvsiu - 99RNul 

iSVdi¥ -~- S9RANMIL 

BOWLY - wel 

BOWiu - (9feeti 

1SVdiu - CclAnal 

iSvsiu ~~ ZIAANUL 

41Svdiud - SANUS 

LSvaa¥ yer yt 

ISviia eet: Ft 

Isvijiwu T Vana 

AOL. oJ tut 

AOWWLY CIs i 

AOWsY raga tet 

aowlda Total 

41SVsais Stihl 

etonnecees XIAGNI YIoflS x iQN ] 


a 


G—-154 


Tot 


33d 


(panunuog) °9°9 asnbig 


sesegesses NAOGCNI UIGAS sesesetess 


MOWid 


MOWLYS 


MOWL2 


MOWWIL3 


MOWSi 4 
MuU1SL4 


MOSL& 


MUISLY 
MOWis 


MUTSi 38 
MJ1SLb 
MOWSLd 


SAD 
end 
RES, 


MOWSL db 
ASVaiao 


MOWAY 


MOISLE 
MOSS 


ASV4L% 
4SVaid 
iSvai¥ 
1svsiag 
iSsvsiu 
iSV4i ¥ 
iSvaiu 
4SVsaid 
LISVsi & 
iSVil& 
iSvsaiv¥ 
iSVii¥ 
iSValu 
ASV4L% 
1svaiu 
ASVILU 
iSvila 
aSValw 
iSvdiu 
iS¥daida 
4SVaida 
1S8Vaivu 
4SVALv¥ 
ASVsa1L¥ 
L1SVaiu 
ASVai vu 
ASVaiz 
iSvsia 
isvdiy 
1SValu 
ISV3LB 
iSvaia 
isvaiu 
IS Vai @ 
MOWsaa 
aCUSiY4 
iSvila 
iSVvaigd 
iSvVsaly 
ASVALS 
Stes 
Pee} 
S472 @ 
sa9 3h B 
z8Vvi1a 
isvaia 

wuv3a9 
iSvVala 
iSValz 
LSVala 
iSvaig 
A1$V5it 
ASVdide 
ASVsaiad 
LSViia 


prre toe ree PPR e eve eer eer enor er ree verter eree teen nnne 


OSM 
OSMUA 
ddA uA 

RUA 

du Addl 
ududA 

UUuA 
uidum 
TL08A 

TSA TEA 
ud 1UA 

VA 

Jul ud 
dK 
WeUA 
ZaADNA 
av ADNM 
OSM 1A 
ud 1m 

4 1A 

LHA 
isnoda 

1004 

4 
al3ZA 
WAZA 
LAA 
TRULISLA 
AIULA 
YaLOLA 
a TLOLA 
WiOlA 
Ud] LA 
ILA 
TUVASA 
YVAISA 

OSA 
OSMUA 
adMUA 

MYA 

eens 
vee 
wea 
WHA TA 
ad VA 

THA 

JALUdA 
: dA 
HI YONA 
OSM IA 
SGM 1A 

MTA 

LSNDA 
aVAIIA 
ASVAA 


3 QNni 


G-—155 


(panuiued) °9°9 asnbiy 


MOA ASVaL¥ 
MO1S13 ASvalad 
ADW1Y 
MOLY 


sxesetceses KGUN] YIdNS +s eesaggss 


MOTWS1I4 


MUGSis 


MOI 


W30919 
WI0979 


MOWIL4 
KOTS1 4 


MOW LS 


4OWLY 


1SValu 


MOWiIS 
4SVAlL4U 


iSVsaiz 
iSvila 
iSVaid 
iSVsid 
LSV4i¥ 
LSV3i4 
iSvsai¥ 
iSVal¥ 
LSVail¥ 
iSviaiu 
MOLY 
AOWLAY 
ROWLY 
1S VAIL & 
aSVAl¥ 
mMOWLY 
ASVai a 
AOTSLY 
BROW 14 
ASVIi ¥ 
aOsiLe 

4s uv 

dS 1V 

wv39 
ASvailu 
MAOWSiA®Y 
1Sviia 
ISV4ALY 
AOISLY 
ASVAL YW 

uv39 

uv39 

uvi9 
iSvai¥ 
AUISA®B 
AOWAY 
MGIWSi8 
iISV¥iid 
LSvaid 

uv39 
iSviaiu 
iSV2h5 
iSvai¥ 

uvwas 
iSV4i¥ 
iSWai¥ 
iSVSi ¥ 
isvsi¥ 
1SVdl¥ 
iSViIL¥ 
1SV4aLu. 
ISV4ALY 
ASV4Lbd 
nD 139 
ASWdila 


Ppreeeereorperbrprarrevrtrerevrtrbeeee ' 


GAUVA 
SAUIVA 
LUMIVA 
Ad UsvA 
OWVA 
UNUAVA 
Waava 
INUAVA 
AIMAVA 
AUTVA 
NODI Zz 
NOD] XX 
ATMA X 
23AX 
JVAX 
Ax 
4AX 
MES Ux 
wD Tax 
$O) ax 


Cuvdx 
TwVdx 


dV NX 
WIS Wx 
dit 1x 
soo ™ 


iux 
9x 
uv¥3a9x 


JoeN4X 
9 1364x 
Pe) 4 
4X 
9310x 
Ww inDXx 
92x 
LAwEX 
AHUYX 
dsuvx 
OLY¥x 
SAnuz vx 
Ausvx 
te way x 
“OwVxX 
waa x 
Wwuavx 
Jwuavx 
ales vx 
3wvxX 
4300VxX 
SAR 


J 0A! 


G~156 


— EPs oe 


(penujzuoD) ‘9° asnbig 


SSSHOSSTS HOS SE4SHESEHES SESE SSEROSSKESSS HS SSCSHKASEASESSHKES TS SHESAKSES £945 EES FES EEKESESHASEHETETESH HK SSSESHSTERLESST FESS ES SD 


*€@seeeee08 XIONT HIACNS Seveeeseaes 


MUSLY 


ROWL a 


MOTSI & 


MOWia 


MUWiI Ss 


MUIS1S 


MOWL& 
MOWf{o 


iSVd4iu 


MOGI 


ASV4li & 


MOW1 4 
MOWLd 
ISViils 
MUSA u 
1SVsaib 
4SV31a4 
MOTSiY 
MOW14 
POUWILY 

av39 
iSvale 
MUISizZ 
MOWGA U 
ISVILB 

u¥3a9 

uv39 
AOSLY 
MOWLY 
MOWsI4a 
MO’WIAG 
MO'WLY 
Bui’ 
SGISL4 
1SVal¥ 
4SVaiu 
ASVdaiux 

av39 
LSVdlu 
iSV3alu 
ISVaLz 
ISVaid 
iSvViid 
ASVSi 4 
iSV¥iaia 
ASVdi &B 
isvaiw 
ISVALY 
ASVSLY 
iSvai" 
aSVaiu 
LSVS1L¥ 
AOWLY 
1S¥4alz 

¥V39. 

wv¥s9 

wv¥39 
1S¥diu 
isviaiu 


ta 


NJ31 77 
MH AWAZ 
IVAZ 
MZ 

LAI 
NISuZ 
#03182 
$0387 
uz 

N2 

NIS 177 
$0317 
32 

4H2 
192 

97 

4H dW 7 
WAZ 
42 
vial 
€uia2 
2ur3Z 
Tw#i32 
wH1i32 
Wis 
93102 
937 
LAUT 
G@AuvZ 
JuuvZ 
LHuyZ 
diauvZ 
SAUAVZ 
44u3¥2 
Aguzv7Z 
OusvZ 
UNS YZ 
W372 
JNUIVZ 
AlvsvZ 
“337 
NODI AA 
JVMA 
NA 

WDA 

9A 
LAMYVA 
LHUVA 


3 QN J 


G—157 





2B 


3I9V¢d 


‘as OY 


c2t 
ss- 
«: 1- 
S& 
T 
stl 
ott 
66- 
96- 
6€ 
96 


seseeneszesseesss SINJINOD JU JIGVL seoe te Seeeees ee? 


eeeos 
eeu ee 
eee @e 
eee @@ 
aee0ns6 
e*@eo@e 
eoeese 


(panujuo}) ‘9 5) asnbiy 


XJONT w3dNS 
SiuiSi 
S32 U1S1 
MO SIU 
isvsal¥ 
uv 39 
aw 19N3 
24179 
149 
h3097%59 
dSVIV 


x i GN] 


G-—158 
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time tasks (RTFAST and RTSLOW), the aileron-spoiler subroutine 
(AILSP), the total lift, drag and moment subroutine (CLCDCM), 
the engine power subroutine (ENGINE), and the landing gear 
Subroutine (GEAR) . The aileron spoiler subroutine calculates 
the lift, drag and en moment increments. The total wing 
lift,drag, and moment characteristics are computed in sub- 
routine CLCDCM. Engine performance is computed in the engine 
Subroutine and landing gear forces and moments in the gear 
Subroutine. This listing contains an index of all the variables 
immediately following each subroutine. The index specifies by 
location number where the particular variable is defined and 
used in the subroutine. A master index is provided at the 

end which specifies the subroutine in which a particular variable 


is located. 


In programming the analog portion of the simulation, size also 
was of prime concern, where in this case size implies an 
equipment limitation. From the beginning, equipment was allo- 
cated with maximum efficiency,but due to the complexity of tne 
engine/governor, the phasing of the controls, the number of 
second order representations of actuators, and the number of 
functions needed to program these sections, the result was 1) 
three analogs used with a minimum of spare equipment and 2) 


31 out of 32 BCA channels needed to program functions (includes 
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rotor). When the capability of using the nudge-base simulator 
is added, the simulation uses every piece of hardware available 
in the hybrid laboratory. Figure G.7 shows the definition of 
the symbols used on the analog diagrams for the Model 222 simu- 


lation presented in Figure G.8. 


The scale factors for any of the elements shown in the analog 
diagrams may be determined by referring to Figure G-9 , which 

is the subroutine used to static check the gnatog boards. The 
subroutine shows all the equations on the analogs and all of the 
scale factors. This program is used for static check only, 

in the operate mode the real time task continuously updates the 
analog. As an example, if the scale factor (and value) for po- 
tentiometer 240, which is used in the pitch equation of motion 
on board 1E console 1 is required the following steps are 

taken. Refer to the potentiometer calculation section of 

Figure G.9. This lies between statement numbers 0416 and 

0518. Look up the definition of pot 240 [(P1(240)]. This 
appears in statement number 0444 and is P1(240)=P1E/PMX. PIC 

ie contained in common |xlc|, statement number 0008 and PMX is 
contained in common |XMAX|, statement number 0013. Substituting 
numerical values and dividing would yield the scale factor for 


pot 240. 


G.2 TRIM LOOPS 
The Model 222 trim loops are on the analog. The aircraft accele- 


rations are used in feedback loops to drive the aircraft into 
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Figure G.7. Analog Symbols 
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Figure G.8. (Continued) 
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Figure G.8. (Continued) 
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Figure G.8. (Continued) 
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Figure G.8. (Continued) 
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Figure G.8. (Continued) 
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Figure G.8. (Continued) 
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Figure G.8. (Continued) 
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Figure G.8. (Continued) 
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equilibrium. The equations for these feedback loops are shown 
in Appendix E. Several trim options are available: for a 
given initial condition of altitude, u and v components of 
velocity, rotor RPM and initial rates (p,q,x) the aircraft 

can be trimmed with attitude for specified nacelle angle or 
with nacelle angle for specified attitude. In addition, the 
aircraft can be trimmed in backwards or sidewards flight. 

The trim gains used vary with the flight condition. Trim is 
generally attained in 5-10 seconds for any flight condition 


using this technique. 


G.3 SIMULATION PROGRAM OUTPUT 
The primary output of the mathematical model are: 

e Trim sheet information 

e Dynamic time histories of aircraft response 
Figure G.10 shows a typical trim sheet with 180 aircraft 
parameters printed out and Figure G.1l contains the definitions 
of all the parameters. Four brush recorders with eight 
channels of output each are available for recording of the 
aircraft real time response. Figure G.12 shows a typical 
example of the output from one recorder. These data are 
extremely useful in analyzing aircraft responses and in opti- 


mizing stability augmentation and control systems. 
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APPENDIX H VALIDATION OF THE MODEL 222 SIMULATION AT 


AMES RESEARCH CENTER 


This section presents the validation plan which was submitted 
to NASA prior to the checkout and validation period at the 
Ames Research Center, and the simulation acceptance and pilot 
operating instructions and limitations submitted after the 


checkout period. 


H.1 VALIDATION PLAN AND CRITERIA 

Validation of large scale hybrid math model is an extremely 
time consuming and difficult process. The validation plan and 
criteria to be used by Boeing Vertol personnel in checking out 
and validating the NASA Model 222 simulation is developed in 
the following section. The following items will be considered 


in this validation: 


@ Trim Checks 
e Range of data: 25 kt increments from minimum to 
maximum speed. (including backward and 
sideward flight). 


e Accuracy (when compared against Boeing Vertol check 


cases) 

Trim Data Tolerance 
Pilot control position +0.25 in. 
Stick and pedal position slope with > 

speed +10% 
Thrust or wing lift +2 1/2% 
Pitch, roll, yaw angles +1.0° 
Collective pitch +.5° 


These requirements are subject to change pending a detailed 
selection of the trim conditions. 


H—1 


Dynamic Responses (Response to control pulses) 

e Range of data: An axis by axis check with SAS and LAS 
eystems on and off. same speeds as for 
trim data. 


e Accuracy (when compared against Boeing Vertol check 


cases) 
Period +10% 
Time to double (or half) amplitude +10% 


e Stability Derivative Checks 
e Range of data: Selected stability and control deri- 
vatives will be obtained at no more 
than five conditions. 
@® Accuracy when compared against Boeing Vertol check cases) 
Selected major stability and control derivatives 
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® Validation of Time Frame 
Run selected dynamic response checks at hover and cruise 
in real time and 1/10 real time i.e. reduced interval of 
integration. Damping of predominant modes shall not 


change by more than +10%. 


e Transport Lag Checks 


The transport lag i.e. aircraft response following control 
input shall not be greater than one to two time frames 


(average 1 1/2 time frames) 


@ Pilot acceptance will be based on a subjective comparison 
between the results obtained in the Boeing nudge base 


Simulator and those obtained on the FSAA. 
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H.2 SIMULATION ACCEPTANCE 


Following the checkout period at Ames, the following simulation 


acceptance document was submitted. 


The math model, as programmed, is considered acceptable for 


initial evaluations. 


The following differences exist between the math model and 


the aircraft described in Boeing's proposal for Phase II. 


lL. The data bank in the math model gives very conservative 
values of power around the autorotation region. The math 
model uses data from computer program D-88. Boeing's 
proposal uses data from wind tunnel model tests which 
were compared with D-88 predictions. The wind tunnel data 
showed consistently lower power required in and near auto- 
rotation. Revision of the rotor data bank to incorporate 
the wind tunnel data was not practicable within the time 
available. The extent of the difference is indicated by 
a Minimum rate of descent at 80 knots from the math model 
of 2600 feet per minute compared to about 2000 feet per 
minute from the wind tunnel model data as reported in 


Volume I, Appendix G. 


2. There is no autopilot in the math model. This was not 


required by the contract Statement of Work. 


3. The landing gear dynamics in the model are an existing CSC 


program and do not represent the Model 222. There is some 
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indication that the CSC gear causes lateral instability 


on the ground at less than 25% power. 


The wing bending and torsion modes were not checked ut 
due to lack of time. Data obtained at Vertol indicate 
that these have no measurable effect on performance or 


flying qualities. 


The representation of the SAS gives proper dynamic charac- 
teristics in the SAS on and SAS off modes. Individual 
component failures are not represented because of mechaniza- 


tion differences between the aircraft and the math model. 


The actuator dynamics, which were included in the math 
model used on Boeing's nudge base simulator, were removed 
from the FSAA simultion in order to keep the time frame 

to a minimum. Evaluation on the Sigma 8 Computer at NASA 
showed no measurable difference as a result of removing the 
actuator dynamics. (The actuators have time constants less 


than the 50 millisecond time frame of the FSAA simulation.) 


Boeing's proposed aircraft provides a pilot override for 


flap position and for rpm selection. These are not included 
in the math model. The chekcout and validation of the tilt 
rotor math model was accomplished in two phases. These were 
the math model aceptance and the simulator acceptance. 

Math Model Acceptance: 

l. Trim checks were calculated for a range of speeds from 


hover to 250 knots in 25 knot intervals. These were 
checked against previously computed trim conditions. 
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The results agreed within the tolerances specified 


in the reference. 


Due to the limited time available for validation, 
dynamic responses were not checked over the full range 
of condition noted in the reference. However, dynamic 
responses were computed for a representative sample 

of condition. These compared favorably with those 
generated at Boeing and were generally within the 
specified tolerances. Differences could be explained 
by the different methods which were used to mechanize 
the equations; e.g., ---in the Boeing hybrid mechaniza- 
tion, rotor data were interpolated parabolicly for 
angle of attack and linearly for advance ratio. In 

the NASA mechanization, curve fit equations were 

solved at each angle of attack and linearly interpolated 
for advance ratio. This tends to produce differences 
in areas where the data is highly non-linear such as 


in transition. 


Stability derivative checks were made at four speeds; 
0, 75, 150 and 250 knots. These were generally within 
the +10% accuracy specified by Boeing. Differences 
between the results are explainable and primarily due 


to the differenct ways the equations were mechanized. 


Time frame studies and transport lag checks were made. 
Neither proved to be probiem areas even though the NASA 
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simulation has a frame time in excess of 50 milli- 
seconds. No lags were apparent in the simulation cab 


due to transport lag. 


Boeing Pilot Acceptance: 


The simulation is considered acceptable for initial eva- 


luation however, Boeing's evaluation pilot made the 


following comments: 


Ls 


2% 


Controls: 


Power lever location not optimum but acceptable 


for evaluation using seat arm rest for support. 


Nacelle tilt switch - spring gradient slightly 
weak, 5° detents appear to be not en center of 
available travel. Switch occasionally sticks 
producing uncommanded nacelle actuation. Suitable 


for evaluation. 


Stick forces - breakout and damping poor- difficult 
to achieve positive trim detent. Occasional shift 
in stick trim from one run to the next. (Simulator 


equipment problem) 


Motion: 


B V pilot considered motion cues unsatisfactory. 


Lateral motion washouts and/or recentering pro- 
duced spurious jerks and pulses which were 


disorienting. 


Roll angular acceleration cues weak. 

. Pitch, yaw and heave satisfactory. 
Longitudinal acceleration cues - long period cab 
tilt ok, short period were jerky and disconcerting 


with recentering reversals apparent. 


Summary: There was enough spurious motion that 
overall the tilt/motion cues were detrimental and 


the pilot preferred fixed base. 


Model Flying Qualities: 
Generally similar to BV in-house simulation except 
for: 
. Vertical response slightly overdamped. 
Unable to cut engine(s) until last day. As a_ 
result, not able to properly check out power 


lever governor override. 


Pedal fixed turns in prop mode not as well 
coordinated - 30° banked turns show 1/2 to 3/4 
ball slip to T & S indicator, with S/S ind. 


reading 1° - 2°. 


Boeing was not able to evaluate the Model 222's 
response to gusts, since the gust model has not 
been defined. Response to random turbulence was 


evaluated. 


Cc. General: 
The original time alloted for the checkout and validation 
of this model was extremely short, particularly in view 
of the computer software problems and the difficulties 
encountered in establishing the gains for the FSAA motion 
drive equations. As a result, the checkout period had to 


be extended by NASA for two weeks. 


H.3 OPERATING INSTRUCTIONS AND LIMITATIONS 


As part of the simulation checkout; a set of operating instruc~ 
tions and limitations were prepared. For the most part these 
refer to the piloted simulation and the mathematical model 


and do not imply limitations on the Model 222 aircraft. 


General: 


1. 1.C. - Set power lever trim to "Oo". (suggest using 


left-hand arm rest) 


2. Stick grip has both Mag. brake and vernier “beep" 
force retrim. If Mag. braking is desired, use only 
in hover -- advise beep retrimming for transition and 
prop mode. (In real A/C, Mag. brake will deactivate 


above 150 KIAS) 


3. Flaps and RPM are programmed automatically as a func- 
tion of nacelle angle. In the Model 222 there will be 


manual flap and RPM override controls. 


Nacelle angle has "gq" interlock. Nacelles cannot be 
programmed “up" above 160 KIAS. IF 160 KIAS is ex- 
ceeded with nacelle angle greater than O°, they will 


automatically program to 0° at a rate of 2°/sec. 


Nacelle angle switch gives nacelle rate proporfional 

to displacement. Switch is spring loaded to center 

off position and has a detent either side of center, 
corresponding to approximately +5°/sec rate. Full dis- 
placement will give approximately +10°/sec. For smooth- 
est aucevie operation, use proportional feature; avoid 


"flick" type beep inputs. 


Wing leading edge umbrellas automatically open or 


close at 50 KIAS. 


Normal power lever travel is 8". This range veneesente 
flight idle to maximum power. There is a soft detent 
at 8 inches of travel which, when exceeded, overrides 
the governor. In this condition, the power lever 
controls collective pitch directly. This is provided 
for use as desired in autorotation and single engine 


landings. 


The Model 222 is designed to go through transition at 
speeds between zero and 160 knots. Typical trimmed 
nacelle incidences at various speeds are: 

in ~- DEG 90 75 60 30 0 


Speed - KEAS 0 52 71 95 150 
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In investigating handling characteristics in the transition 
mode, it is recommended that these values be used as initial 


conditions. 


In performing normal transitions to and from hover, it is 
vecommended that the nacelle tilt be used as the primary speed 
control rather than flying at fixed tilt and using the stick 


for speed control. 


Limitations: 
1. Observe torque limits: 
75% twin engine 
100% single engine 
2. Autorotation: 
Engines must be failed from console to achieve zero 
torque. Transitions can be made from airplane to 
helo mode with power lever full back, but some residual 
torque remains ( 10% total) and Np trims out nominally 


at 70%. 


. Autorotative sink rate at in=90° approximately 
3500 ft/min. Minimum rate of sink is about 2600 
ft/min at 80 knots at 1y=60° (70% RPM). Model gives 


higher descent rates than airplane, 


. Power lever has detent at approximately 8". Pushing 


through detent will override gavernor (single engine 
failure or auto collective) and give direct control 


of collective pitch. 
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Technique on engine cut in hover — advance power 
lever to detent, remaining engine will go to 100% 
torque. Use override as required, but once into 
direct C.P. control N, will bleed off in same manner 
as turbine helo with one engine over-pitched. At 
topping power, model gross weight is too high for 
single engine hover. At max single engine power, 


vertical speed is -300 FPM. 


At speeds above the normal flight envelope with nacelles 
tilted, the math model data bank is extrapolated from 
a curve fit and is not representative of the full scale 
aircraft. Speed and nacelle incidence limits for valid 


simulation are shown in the following table: 


in 7 DEG 90 60 45 30 


Speed - KEAS 100 125 125 140 
These speeds should not be exceeded. 


Aircraft oscillates if power is reduced below approxi- 


mately 25% on the ground. 


The math model is not set up to readily perform SAS 
or governor hardover studies. These may be approxi- 


mated by setting the appropriate authority limits. 


The Model 222 autopilot has not been incorporated into 


the simulation. 


